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A new small computer 
that won’t limit you tomorrow 


Mew Cromemco System One shown with our 
high-capability terminal and printer. 


Expandability 


Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 


m Z80-A processor 
m 64K of RAM 
m 780K of disk storage 
u CRT and printer interfaces 
m Eight S-100 card slots, allowing expansion 
with 
— color graphics 
— additional memory 
— additional interfaces for telecommunica- 
tions, data acquisition, etc. 
m Small size 


GENEROUS DISK STORAGE 


The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 


MULTI-USER, MULTI-TASKING 
CAPABILITY 


Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 


Circle 113 on inquiry card. 


ple directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMiIx, there 
is our CDOS*. This is an enhanced CP/M' type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 


COLOR GRAPHICS/WORD PROCESSING 


This smal] computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there’s our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 


ANTI-OBSOLESCENCE/LOW-PRICED 


As you can see, the new One offers you a lot of 
performance. It’s obviously designed with anti- 
obsolescence in mind. 

What’s more, it’s priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it’s not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7” high. And it's all- 
metal in construction. It's only 14s" wide, ideal for 
desk top use. A rack mount-option is also available. 


CONTACT YOUR REP NOW 


Get all the details on this important building-block 
computer, Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 


"CROMIX and CDOS are trademarks of Cromemco Inc. 
tCP'M is a wrademark of Digital Research 


Cromemco" 
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CRONIX FILE SYSTEM 
Jie dieat ton 


CROMIX ' — Cromemco's outstanding 


UNIX — like operating system 


CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-knawn for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first UNIx-loakalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8” diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 


e Multi-user and multi-tasking 
capability 

* Hierarchical directories 

e Completely compatible file, 
device, and interprocess I/O 

* Extensive subsystem support 


FILE SYSTEM 


One of the important features of aur 
CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 


*CROMIX i$ a trademark of Cromemco, Inc. 
f UNIX is a trademark af Bell Telephone Laborsiones 


directories, and device files. File, 
device, and interprocess I/O are com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 


PROTECTED FILES 


Because of the hierarchical structure 
of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 


TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 
The flexible file system and general- 
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 


Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 


‘C COMPILER AVAILABLE, TOO 


Cromemco offers a wide range of 
languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub- 
system support such as COBOL, FORTRAN 
IV, RATFOR, LISP, and 32K and 16K BASICs. 

There is even our highly-acclaimed 
'C' compiler which allows a program- 
mer fingertip access to CROMIX system 
calls. 


THE STANDARD O-S 
FOR THE FUTURE 


The power and breadth of its features 
make CROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 


Cromemco 
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In The Queue 


Volume 8, Number 3 


Features 


40 Four New Products from Radio Shack by Chris 
Morgan ! New developments from Radio Shack include some surprises. 


50 Use Volceprints to Analyze Speech by Steve 
Ciarcia / The first step in designing a speech-recognition system is 
analyzing the spectral content of speech. 


80 The Atari Tutorlai, Part 7: Sound by Bob 


Fraser / The Atan 400 and 800 computers can generate a vanery of noises. 


1 00 Bulld a Half-year Clock for the Color Computer by 
William Barden Jr. ! The inexpensive and accurate half-year clock can 
be easily interfaced to a Radio Shack Color Computer. 


1 2 6 The input/Output Primer, Part 2: Interrupts and 
Direct Memory Access by Steve Leibson / Second m a series that 
explams the way m which computers talk with ene workd. 


1 42 A BASIC Plotting Subroutine, Sophisticated 
Plotting with Your MX-80 by Lawrence J. Bregoli / simple 
software routines ler the Epson MX-BO emulate sophisticated plotters. 


| 58 Modify Your Paper Tiger for Different Paper 
Thicknesses by R. P. Sarna i A simple modification increases the 
versahlity of your printer, 


1 98 Custom and Standardized Forms for the 
Microcomputer User by Philip Lemmons ! A number of companies 
stand ready to heip you with various stock, custom, or standardized forms. 


2 1 EP The Fill Forms System, CP/M Programs to Cut 
Down on Paperwork by Bil! Roch / Use your computer to fill in 
standardized forms. 


2 43 Lowercase Descenders for the Epson MX-70 by 
Bruce Piggott / Get mue lowercase descenders and program your own 
special characters. 


2 78 BYTE Printer Directory by Curtis P. Feigel / A listing 
of pnnter manufacturers and their products. 


45 G The Computer Toolbox by Mark Bernstein / 
The modulanty of FORTH gives laboratory computers portability and 
flexibwlity . 


466 Skip Sequential: A New File Structure for 
Microcomputers by Jack Purdum / An interesung technique for 
North Star and Microsoft BASICs combines the speed of random-access disk 
files with the space-saving advantages of sequential-access files. 
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Command by Stanley J. Wszola; Dino Wars by George Stewart 


172 Graphics i by Setanar, High Resolution Hard Copy from 
a DECwriter by Daniel Macero, Daniel Holmes, Thomas Banks, 
and Lloyd Burgess 


206 Base 2 Printer by Walter Jeffries 


262 Text Editing with Compuview's VEDIT by H. Bradford 
Thompson 


3 1 6 Four Implementations of Pascal by Thomas H. Woteki 
and Paul A. Sand 


358 Microsoft's BASIC Compiler for the TRS-BO by Mahlon G. 
Kelly 


372 LDOS—Disk Operating System for the TRS-80 by Tim 
Danehuk 


384 COBOL for the TRS-80 Models Hill by Rowland Archer Jr. 


414 John Bell Engineering's Apple Il Parallel interface Board 
by Ned W, Rhodes 
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X Font The Microprocessor's Tenth Birthday 

162, 300, 310, 473 Programming Quickies: BASIC 
Formatted Printing; An Underline Filter for Matrix Printers; 
A Shape-Drawing Program for Diablo Printers; Finding 
Words That Sound Alike, The Soundex Algorithm 

166, 256, 272 System Notes: Epson MX-80 Print-Control 
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Sinclair’s 2X80, Add a Cassette Interface to Your VIC-20 
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Price Barrier for Modems 

432 Books Received 

434, 441 BYTE's Bugs 

436 BYTELINES 

440 Clubs and Newsletters 

441 software Received 

442 Ask BYTE 

448 Event Queue 

454 BYTE's Bits 

475 What's New? 

526 Unciassified Ads 

526 BOMB, BOMB Results 

$27 Reader Service 


Page 68 


March 1982 © BYTE Publications lnc 3 


M 

"Hil 

Editor in Chief 
Christopher Morgan 


Managing Editor 
Mark Haas 


Technical Editors 


Gregg Williams, Senio Editor. 

Richard S. Sufford; Curtis P. Feigel: 

George Stewart; Anhur Little; 

Stanley W'szola; Steve Ciarcia; Mark Dahmke; 
Philip Lemmons, Allan Lundell, Consulting 
Edsors: Jon Swanson, Drafting Editor 


Copy Editors 

Beverly Cronin, Chief; Fath Hanson; 

Warren Milliamson: Anthony J. Lockwood: 
Ann Graves; Linda M. Evers; Hillary Selby Polk: 
Elizabeth Kempner 


Assistants 


Faith Ferry; Debe Wheeler, 
Karen A. Cllley, Susan Ferber; 
Mane Hennessy 


Production 


Nancy Estie. Director, David R. Anderson. 
Assoc. Director; Jonathan M. Graves, Creanve 
Consultant; Pare Scribner; Damian 
Henriques; Jan Muller; Linda J. Sweeney. 
Sherry McCarthy, Civef Typographer: 

Deb: Fredencks; Donna Sweeney: 

Valerie Hom 


Advertising 
Thomas Harvey, Director; Marion Carlson; 
Rob Hannings: Deborah Porter. 
Vicki Reynolds; Cathy A. R. Drew; 
Jacqueline Earnshaw. Reader Service 
Coordinator, Wal Chiu Li, Advertising 
Production Coordinator 


Circulation 

Gregory Spitziaden, Manager: 
Andrew Jackson, Asst. Manager: 
Agnes E. Perry; Barbara Varnum: 
Louise Menegus: Pinky Kruhs: 
James Bingham, Dealer Sales; 
Deborah J. Cactwetl, Asst. 
Kathleen Reckhart 


Cowes CEER 

Darvel Rodrigues, Controller; 

Mary E. Fiuhr, Acct. & DP Mgr.. Karen 
Burgess; Jeanne Cilley, Linda Flut: 
Vicki Bennett 

Traffic 

N. Scott Gagnon; Scott Jackson, 

Mary McRae 


Publishers 


Virginia Londoner: Gordon R. Willamsorr, 
Jahn €. Hayes, Associate Publisher; 

Cheryl A. Hurd: Michele P, Verville, Publisher's 
Assistants; 


Officers of McGraw-Hill Publicarons Com 

: Paul F. McPherson, President: Executive 

ice Preudents: Daniel A, McMillan, Ifl, Gene 

. Simpson; Senior Vice President-Editorial: 

Ralph R. Schulz; Vice Presidents: Kemp Ander- 

son, Business ems Development Harry L. 

Brown, Special kets; Robert B. Doti. Cucula- 

tion; James E. Hackett, Controller; Eric A. Herr, 

Planning and Development; H. John Sweger. 
Jt.. 


Officers the Corporation: Harold W. 
McGraw Jr., Chairman and Chief Executive 
Officer; Joseph L. Dionne. Presdent and Chief 
Operaung Officer: Robert N. Landes, Sensor Vice 
President and Secretary; Ralph J. Webb. 
Treasurer. 


4 March 1982 © BYTE Publications Inc 


In This Issue 
Hard copy was once considered a luxury by computer hobbyists, 
but now the ability to record program listings and text on paper is 
| seen as almost a necessity. And though you're not likely to find a 
. printer like the one Robert Tinney pictured on this month's cover, 
| you're sure to find one from the many available that will fit your 
needs. For a rundown on what's around, see Curtis Feigel's printer 
directory. For a look at a new approach to nrinters, see Ed Umlor's 
review of the Prism Printer. We've also included a report on custom 
and standardized forms: where to get them and how to use them. 
And we have an article on programming your computer to fill in 
forms. 

The Atari Tutorial continues with Part 7: Sound; William Barden Jr. 
discusses building a half-year clock for the Color Computer in the 
fourth article in his series on Radio Shack computers; in Part 2 of the 
"Input/Output Primer" Steve Leibson discusses interrupts and direct 
memory access, and Steve Ciarcia writes about using voiceprints to 
analyze speech. Don't miss our quarterly games feature, "BYTE's 
Arcade," plus our regular items and reviews. 
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"...Stands well above 
other $-100 graphics dis- 
plays in its price and per- 


formance range." 
BYTE, Product Review 


"...better monochromatic 
_. display... ." 

ELECTRONIC DESIGN, 

1981 Technology Forecast 


MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 


RS-170 com- 
posite or direct 
drive output 
Local or external 
sync generation 


4 Mhz Z80 


microprocessor 


60 hertz real- 
time clock 


8 level interrupt 
tie-in 


IEEE S100 bus 
compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 


extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


12310 Pinecrest Hoad * Reston, VA 22091 


Light pen 
interface 


Time multi- 
plexed retresh 


4K resident 
Screenware™ 
Pak I operating 
system 


And now. ..COLOR!! 


The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as “bit planes” at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 
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| 

| MILESTONE-86"—$395. Manual alone — $30. 

| “Critical path” network analysis program for scheduling 
manpower, dollars and time lo maximize productivity. 
Interactive project management program that runs under 
CP/M-86. MILESTONE can be used to Irack paper low, 
build a computer, check a department's performance. or 
build a bridge MILESTONE can be used by execulives, 
enginears, managers, and small businessmen 


e Produce PERT char! in minutes. 

e Find crilical lasks thal cam be delayed 

e Investigate lradeofts belween manpower, dollars and 
lime. 

€ Give plans to others using a printed project schedule 

* Change details and immediately see results on the 
screen 

| Balance time, manpower and costs. 
Farai B. IOW., IPC. 


PLANSO" for B046 — $495. Manual alone — $30. 
A linancial modeling system that's easy lo use yel 
powerful enough to replace your timesharing applica- 
|! tions. Lels you calculate IRR and depreciation as weil as 
trig junctions effortlessly. You write a PLANBO model just 


Ihe way you would write a letter using any editor or word 
processing program. 

PLANBÜO results can be incorporated into any report that 
requires a financial model It can lackle any numeric 
problem that can be defined on a worksheet. You'll 
remember how you created the model because calcula- 
lions are defined using real English — not matric coordin- 
ates. M any oint in the PLANBÜ model you may display or 
print the resulls on your screen, printer or disk. Save all 
of parl of the results for use by other models. or play 
“what if?” by inputting new values interactively. 
Formats: 8, 1DW, IPC 


DATEBOOK-86"—$295. Manual alone— $30. 
Schedule appointments for up to 27 different doctors, 
lawyers, rooms etc. Three appointment schedules are 
displayed on the screen af a time. File structure allows 
for appointments for up lo one year in advance. Searches 
tor openings that lit time of day, day of week and/or day 
of year consirainis. Appointments made, modilied or 
cancelled easily. Copies of day's appoiniments can be 
| printed easily. 
Formats: 8, IDW. IPC 


| MORE SOFTWARE PRODUCT/MANUAL ALONE 
$325. 


CBASIC /B6 $25 
| PASCAL/M-85 $495 $25 
| Pascal:SORT-85 $195. $20. 
| TEXTWRITER-86 $125. $30. 
| FIELD COMPANION-86 $295 $20. 
| PERSONAL DATEBOOK $150. $30 


FORMAT CODES. nj Ray ammessi net sectioned) (OW DM Display Wi vier 
with CP/M-B5y IPC UBM Personal Conater with CPrM-A6 


| Daimbosh, Person ad 


| 
F 
E 
i 


| SOFTWARE 
| REA: 


GITAL MARKETING 
DIGIVALAMISKETING" 


(415) 938-2880. Telex 17-185? (DIGMKTG WNCK) 
Dealer Inquiries Invited 
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THINK CP/M -86 


The Microprocessor's 
Tenth Birthday 


by Chris Morgan, Editor in Chief 


. Intel introduces an integrated CPU complete with a 4-bit parallel adder, 
sixteen 4-bit registers, an accumulator, and a push-down stack on one chip. It's 
one of a family of four new ICs which comprise the MCS-4 microcomputer 
system—the first system to bring you the power and flexibility of a dedicated 
general-purpose computer at low cost in as few as two dual in-line 
packages...” 


—from the first microprocessor advertisement in the 
November 15, 1971 issue of Electronic News 


It’s hard to believe, but the microprocessor celebrated its tenth birthday this 
past November. The event slipped by with little comment from the technical 
press. We nearly missed it ourselves in the rush to keep up to date in an in- 
dustry that refuses to slow down and wait for anyone. Nevertheless, it's stag- 
gering to realize that ten years have gone by since the calculating powers of the 
computer were first squeezed onto a small square of silicon. The first micro- 
computer was actually a family of four integrated circuits known collectively 
as the "MCS-4 system." It consisted of the 4004 CPU (central processing unit) 
that featured a set of 45 instructions, the 4001 ROM, the 4002 RAM, and the 
4003 shift register. 

Ironically, it was a Japanese calculator company called Busicom (now out of 
business) that spurred the creation of the microprocessor. As Ted Hoff Jr., in- 
ventor of the 4004, put it, "The devel- 
opment came as all good ideas do. I 
looked at a customer's proposed de- 
sign and said, 'There ought to be a 
better way.’ " 

The "better way" came about in 
1971 when Busicom contracted the 
newly formed Intel company to de- 
velop a family of integrated circuits 
that Busicom could use in a proposed 
line of programmable calculators. 
The Japanese company had already 
designed the calculator with about a 
dozen proposed MOS chips, and it 
wanted Intel to complete the design. 
Intel had only two designers at the 
time, though, and probably would 
have been hard pressed to design the 
chips quickly enough if it had not 
been for Hoff's inspiration. It was ali 
related to Hoff's admiration for the 
architecture of DEC's PDP-8, a mini- 


Ted Hoff ]r., inventor of the 4004. 


You Get More Ovr or 
Percom Disk SYSTEMS. 


At Percom, our business is making 
disk storage systems for microcomputers 
— something we've been doing right, 
since 1977. 

From the design of rock-solid drive 
controller circuitry to quality controls that 
include 100% life testing of every drive ship- 
ped, you can expect to get more out of 
Percom Disk Systems. 

And Percom provides you with com- 
prehensive after-sales service from our 
wholly owned, fully independent customer 
Service center. 

WINCHESTER 
10-MEGABYTE 
DISK STORAGE 
SYSTEMS 
Enormous 
storage capacity 
plus high speed. 
Percom 5% inch hard 
disk systems are 40 
times faster than 
single-density floppy 
mini-disks, 20 times 
faster than double- 
density units. 
Systems NS a smart, four-drive controller 
featuring state-of-the-art data encoding and 
separation, adaptable industry-standard disk 
interfacing. Plug-in-compatible version for 


PERGUM 


THE DRIVE PEOPLE 


71220 Pagemill Road » Dallas TX » 75243 + (214) 340-7081 


TRS-80* Model Ill computer, available 
now. Watch for IBM PC, Apple II, Atari, 
and H/Z-89 versions. Prices start at 
under $3000, including software. Also 
available with 5 or 15-Mbyte drives. 


IT! 


Coming soon! Ten 
megabyte removable- 
disk cartridge drive. 


FLOPPY MINI-DISK 
STORAGE SYSTEMS 


40 or 80-track drives, single 
or duai-head, flipoy or non- 
flippy — all double-density 
rated, Available in 4, 2 and 3- 
drive add-on units, 1 and 2-drive 
internal units, with full docu- 
mentation and software support. 
Add-on drives from $399, complete 
systems from $459.95. 


To learn more about quality 
Percom disk storage systems, mail 
the coupon today. Or, call toll-free 
1-800-527-1222. Ask for booklet "D''. 
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VES ... l'd like ta know more about Percom disk | 
systems. Please rush me booklet “D': 


Send to: PERCOM DATA DURAN, bud Dept BDi | 
11220 Pagemili Road, Dallas TX 7 | 
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I'm interested in hard disk storage for my. 

[ BM PC ( ]TRS-B0 Mel iil (JApple H CI 
Other computer? 

(Cifloppy Hisk or (Shard disk?) 
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PROFESSIONAL PASCAL 


T € 


NE 


SYMBOLIC DEBUGGER 

This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 

è SWAT""—an interactive symbolic Pascal debugger 
that allows easy error detection. 

@ Overlays—that allow larger programs to run in 
limited memory. 


A compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious progam developer in 
producing extremely compact, bug-free code that 

runs FAST. 

Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I*PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 

16 bit operation. i 


Get “The FACTS about Pascal” 

Confused about which Pascal to buy? 
Pseudo-code... Native code... M, MT or 

Z? Compare the unbiased benchmarks 

in our new booklet. Don't buy a Pascal 
compiler until you've read it. 


Call us for a free copy: 
800-847-2088 

(outside NYS) 

or 607-257-0190 


And ask your local 
full-service 
computer dealer 
about our 
Pascal/Z 
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ithaca Intersystems Inc. 
Micros for bigger ideas. 


Ithaca Intersystems Inc. 


Editorial 


computer he had been using for some time. "The PDP-8 
was a nice machine: simple, yet it could do a lot. I looked 
at the PDP-8, I looked at the proposed Busicom, and | 
wondered why the calculator should be so much more 
complex." Busicom was initially uninterested in the pro- 
posed microprocessor. Nevertheless, Hoff's supervisors 
encouraged him to continue with the design, and 
Busicom finally relented. 

As it turned out, the final configuration of the 4004 in 
the Busicom calculator was "pretty exotic," as 4004 
design team member Stan Mazor describes it. "Shima 
Masutashi [another member of the 4004 design team who 
was later to design the 8080] and 1 worked on the design 
of the calculator. He wrote a 19-byte interpreter in 
MCS-4 machine code for the calculator. It performed the 
relatively trivial task of fetching the next pseudo-byte 
and jumping to a subroutine. ] laughed when I realized 
that what we had inside the desk calculator was a com- 
puter programmed as an interpreter emulating a pseudo- 
language." 

Intel didn't realize at first what it had. An article in a 
recent issue of Intel's house magazine, Solutions, points 
out that "Intel's own board of directors could not agree 
on whether to proceed with the sale of the 4004. Their 
resistance was underscored by the company's marketing 
department which, based on the belief that microproces- 
sors would only be sold as minicomputer replacements, 
initially estimated the entire worldwide market at only a 
few thousand units per year." Today, as we all know, In- 
tel's initial sales estimate was off by several orders of 
magnitude. 

Situations like this are not uncommon in the technical 
world. A similar situation occurred at the Philadelphia 
Centennial Exposition of 1876. In a small pavilion at the 
fair, Alexander Graham Bell exhibited his newly invented 
telephone to a moderate number of politely interested 
people. Down the midway, though, thousands lined up 
to view the real technological hit of the show: the Corliss 
Steam Engine. I'll refrain from saying which of these two 
gadgets ultimately became a household item. But 1 will 
say that 1 don't have a princess model Corliss Steam 
Engine in my den. 

Of course the microprocessor ultimately "made it” too, 
and it continues to affect our lives every day. The per- 
sonal computer simply would not exist today without the 
microprocessor. In fact, it created a revolution. In his 
book Promise of Power, Carl Stokes said, "When you 
start dealing with change you are talking about interfer- 
ing with those who are in possession of something." This 
concept doesn't apply to the microprocessor revolution, 
though, because microprocessors do not deny anything 
to anyone. Instead, they offer everyone a new tabula 
rasa. Not even the mainframe computer companies really 
suffered when the microprocessor appeared: they simply 
regrouped and continued marching (although it took 
some of them a long time to do it, and some of them 


haven't started yet). 
1650 Hanshaw Rd >° Ithaca, NY 14850 * TWX 510 255-4346 

! U.K. Distributor: 

Ithaca Intersystems (U.K.)Ltd. 


Malasidan Dard landan Alan aD Dhanna, n1 2412447 Tolar: 9hOQ5&gn 
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Clogged memory? Sluggish program execution? Constricted throughput? 


Introducing 


the fastest Micro-relief for 
these common business maladies— ITHACA 


thaca 525, the new, fast single- or multi- 
user S-100 system is the fastest Micro for 
typical disk-intensive business and 
commercial programs, with throughput 
increases of over 500% over 64K systems. 


Ithaca 525 combines a6 MHz 2-80B* CPU 
with Cache BIOS "/XIOS ^ cache memory 
under the CP/M® -MP/MII"" operating 
systems for execution speeds unmatched 
by any other Micro. 


Ithaca 525 includes DMA control for up to 4 
floppy drives and up to 4 Winchesters. 256K 
RAM with parity is expandable to 1 Mbyte. 


Ithaca 525 offers features and performance 
unmatched at the price. And if you act now, 
during our introductory period, the price is 
even more attractive. 


If you suffer from any of the common 
Micro-computer maladies, for fast relief and 
a personal introduction to the Ithaca 525% 
call one of our Regional Sales Managers 
toll free (Outside NYS): 


800-847-2088 
In New York State call: (607) 257-0190. 
busines 
Micros for bigger ideas. 


InterSystems" 


Ithaca intersysiems Inc 


Ithaca intersystems inc. 
1650 Hanshaw Rd. P.O, Box 91 
Ithaca, New York 14850 
TWX 510 255 4346 


Htheca 525, Cache BIOS and Cache XIOS are “Systems are available in both 5%" and B" versions. 
lradamarks of Ithaca intersystems inc. Z-8DB is a Irademark of Zilog, Inc. 
CPIM and MPN Il are trademarks of DCigilal Research. Circle 189 on inquiry card. 
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JOHN ENINA - S 


$ For all CP/M systems. Works 
14 5 with Apple (softcard need- 
" ed), TRS-80, North Star, Super- 


DISKETTE AND MANUAL brain, Micropolis, Vector and 
many other microcomputers. Needs 32K RAM, one disk drive 
and CRT or video display and keyboard. 


e PILOT for Programmed, inquiry, Learning Or Teaching. 

@ An excellent interactive language for education and office automation. 

e Perfect companion for BASIC, COBOL and PASCAL to solve training and 
documentation problems. 

e John Starkweather, Ph.D., creator af PILOT, wrote this version to maet 
all PILOT-73 standards and added many new features. 

e New features include full screan lext editor, commands to drive 
optional equipment such as VTR's & voice response units. 

è Currently used in many college and progressive high schools. 

@ Use for interactive applications —data entry, programmed insiruction 


NEVADA 


For all CP/M-based systema. Re- 
$419 95 quires 32K RAM, one disk drive 
a and CAT or video display and 

DISKETTE AND MANUAL keyboard. 


€ A character oriented lull screen video display text editor designed 
specifically for program preparation. 

e Write program in COBOL, FORTRAN, BASIC or similar languages. 

e Features include single key commands for cursor conlrol, serob- 
ling, block moves, search and replace, tab setting and multiple file 


NEVADA 


COBOL 


E B's $199.95 
DISKETTE ANO MANUAL 


For all CP/M or MP/M operat- 
ing systems. Requires 32K 
RAM and one disk drive. 


e Edition {lol Nevada COBOL is based on ANSI-74 Standards. 

e With 48K RAM, you can compile and execute up lo 4000 state- 
ments. 

e COPY statement lor library handling. 

€ CALL...USING...CANCEL 

e PERFORM...THRU...TIMES... UNTIL... paragraph or section names. 

© IF..NEXT SENTENCE...ELSE...NEXT SENTENCE AND/OR <=> 
N07. 

e GO TO...DEPENDING QN... 

e Interactive ACCEPT/DIS PLAY... 

@ RELATIVE (random) access files 

e Sequential files both fixed and variable length. 

€ INSPECT... TALLVING...REPLACING. 


ELLIS COMPUTING  CODs WELCOME 
600 atst ananas Dani (415) 751-1522 
U.S.A. 


CAM, MP/M and TAS-80 are registered TM's of Digilal Research and Tandy Corporation 
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Smith-Corona's new letter-quality printer, the TP-I. 


We congratulate Intel on the tenth anniversary of the 
fortuitous invention that made personal computing possi- 
ble, and we look forward to the day in 1992 when we can 
examine the second decade of the microprocessor. 


* t * * LI & 


An $895 Daisy-Wheel Printer 

This month's theme is printers, and the most exciting 
news in the fast-changing printer market is undoubtedly 
Smith-Corona's new $895 (suggested retail) letter-quality 
printer, the TP-1. It features a plastic daisy wheel plus 
either an RS-232C serial interface or a Centronics-style 
parallel interface. Maximum speed of the TP-1 is between 
14 and 15 characters per second, but the average speed is 
closer to 12 characters per second, 

Smith-Corona makes no apologies for the fact that the 
TP-1 is a bare-bones system, and even though it lacks 
such niceties as proportional spacing, double-striking 
capability, and bidirectional printing, it's still a bargain. 
Price-wise, its closest competitor is in the $1500 range. 
The American-made unit accepts letter or legal-sized 
paper, and, in a new version, will soon be able to handle 
fanfold paper. The TP-1 has some competition in the 
form of add-on boards that convert the Olivetti Praxis 
typewriter into a letter-quality printer. They're manufac- 
tured by Vertical Data Systems Inc., Mississauga, On- 
tario, Canada (Converter TP35); Williams Laboratories, 
Ithaca, New York (Bytewriter); and Systemed Corpora- 
tion, Mountain City, Tennessee (Typrinter). We plan to 
review these units as soon as possible, for they herald the 
beginning of a new age of affordable word-processing 
computer systems. i 
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"100 Fast- 


Including 3 new boards for system design relief. 


The MB64. 


An economical, high- 
performance 64K static 

RAM memory. 

Just what the doctor ordered. 

A new 64K static RAM con- 
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup- 
ports IEEE 696/S-100 24-bit ex- 
tended addressing for up to 
16MB of RAM. Bank switching 
permits compatibility with popu- 
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro- 
vision for optional battery 
backup. 

(The MB64 is priced at less than 
$850.) 


"CROMIX is a trademark of Cromemco, Inc. 


The I08. 


An I/O board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 

Give your system fast-aid—in- 
cluding easier testing and 
speedier diagnosis—with SSM's 
new IOS. This board features 
eight asynchronous serial RS-232 
IZO ports with LED data trans- 
fer indicators. Individually pro- 
grammable I/O port baud rates 
(110-19,200) meet all your 
specific configuration require- 
ments. A timer (50/60 Hz) sup- 
ports real-time or multi-user 
applications. 


And all our Fast-Aid boards 

offer: 

* Card ejectors for painless card 
removal. 

* LEDs for easy troubleshooting 
and monitoring. 

* IEEE 696/S-100 compatibility. 


The I05. 


A two-serial/three-parallel L/O 
board with programmable 
timer. 


The perfect remedy for fast sys- 
tem integration, more precise 
diagnosis, and far healthier sys- 
tem operation. The IOS features 
two RS-232 asynchronous serial 
interfaces for maximum peri- 
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis- 
sion (110-19,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various I/O 
configurations: a 16-bit software 
programmable bi-directional in- 
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics- 
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The IOS also offers a software- 
programmable timer for real-time 
or multi-user applications. 


For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var- 
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 


5 


SSM Microcomputer Products, Inc. 
2190 Paragon Drive 

San Jose, CA 95131 

(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 
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The diskdrive 
that puts more byte 
into your Apple. 


Introducing the first totally compatible 
Floppy Disk Drive. 

Rana Systems has designed a totally 
compatible disk drive for Apple, that's better 
than Apples. A high density, high capacity disk 
drive and controller that offers a myriad of 
features Apple never thought of. Unique advan- 
tages that get the maximum efficiency out of 
your existing Applell* hardware and software. 

At Rana, we knew you wanted more 
storage, so we went right to the core of the 
problem. Even our most economical model is 
designed to give you 1596 more storage capac- 
ity than Apple's. Our top-of-the-line unit gives 


Apple JI is a registered trademark of Apple Computer Inc. 


you 4 times the capacity of Apples comparable 
unit. Even our design is far more dramatic than 
theirs. With lines that actually complement the 
sleek Apple I] computer. 


We're a step ahead of Apple because 
we have a faster step. 

Holding more information is even 
more valuable when you can get it faster. The 
Rana System track positioning mechanism is 
engineered to access three to four times faster 
track to track, with greater accuracy than 
Apple's. Our disk drive offers safequards like 
a Stall provision to protect spin motor burnout, 


an advanced write protect feature that keeps 
your information where you put it, and an 
energy saving device that powers down" when 
your disk drive is taking a break. 


We even took a bite out of Apple's price. 
Our most popular model is 2596 more 

economical per byte than Apple's, providing 

you with maximum performance, superior cost 

efficiency, and totally compatible styling. It 

also comes with a free diskette containing all 

the optional software and supports you'll need 

to enhance the capacity and performance. 

And it's all backed up with an efficient service 


support system, and a full 90 day warranty. 

The Rana System Floppy Disk Drive. Just 
plug it into your Apple and all those delicious 
extra bytes will be yours. 


Ranaoysiems. 


eS 


20620 South Leapwood Avenue, Carson, CA 90746 213-538-2353. 
For dealer information call toll free: 1-800-421-2207. 

In California only cail: 1-800-262-1221. Source Number TCT-654. 
See our booth at the West Coast Computer Faire Show. 
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Apple's Decision Questioned 


We use Apple computers for commer- 
cial machine-language program develop- 
ment and buy Apple Ils at frequent inter- 
vals, either as a service to our customers 
or in order to expand our office. 

I have recently spoken to a mail-order 
distributor of Apples who told me that as 
of December 4, 1981, Apple was no longer 
wholesaling to mail-order houses. 1 could 
not believe this, so I called CALL- 
A.P.P.L.E. It's true, | was told. 

I am outraged. How can Apple, with 
new, large, clever, powerful competitors 
just beginning to breathe down its neck, 
remove the only way for small, intelligent 
users to buy Apples inexpensively? 

Apple is, in effect, forcing us to buy 
from retail stores, which are usually over- 
priced. Their personnel are insulting in 
their inexperience and knowledgeable 
only about the latest space games. We can 
not afford their arbitrary $700 markup on 
the Apple II. Our software systems, while 
cost-effective with mail-order firms’ 
prices, are not with the retail stores’ 
prices. 

Apple will have to decide just who its 
friends are—the retailer who sits on his 
duff selling other people's ideas or the 
software innovator who takes a piece of 
hardware and makes it usable by the 
masses. While Apple may be trying to 
help out its dealers, it seems to have decid- 
ed to do this at the expense of its serious 
customers—the people on whose success 
its own utlimate success depends. 

Apple has succeeded so far because it 
provides a product which we (and others) 
can program without too much trouble 
and which our customers can afford. This 
new attitude of demanding that we submit 
to retailers' ridiculous prices will compel 
many to reconsider which personal com- 
puter we will use to develop our systems. I 
hope Apple discovers its error before its 
competitors profit too much from it. 


Dennis Gerald Pratt 
666 North Dearborn, Apt 3F 
Chicago, IL 60610 


Yes, it is true. Apple Computer Inc. has 
given its dealers an ultimatum: either 
cease all mail and phone order sales, or 
your authorized dealership will be ter- 
minated effective December 4, 1981. This 
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was delivered in a "Notice of Dealer 
Agreement Modification" dated 
November 2, 1981, and dealers had until 
November 20, 1981, to sign and return the 
"modification." Otherwise, Apple 
threatened to pull the plug, so to speak. 

Apple is attempting to justify this move 
by stating: "We believe that our ability to 
maintain a leadership position in competi- 
tion with the corporate giants now enter- 
ing the personal computer field depends in 
large measure on the willingness of our 
dealers to satisfy the end user with their 
familiarity with Apple products and their 
commitment to passing on this knowledge 
and support." Accordingly, Apple has 
added subparagraph 3 (g){iv) to its 
Authorized Dealer Sales Agreement: 
"Dealer and Apple recognize that because 
of the special, technical nature of Apple 
Products, custorners purchasing them can 
be properly served only if they have the 
benefit of pre- and post-sale education, 
orientation and support, specifically in- 
cluding in-person contact with the selling 
dealer, in order that each customer's needs 
may be properly served and the features, 
benefits, operation and applications of the 
Apple Products being purchased may be 
demonstrated and fully explained by 
knowledgeable sales personnel." It then 
goes on to specifically prohibit mail and 
telephone order sales of Apple products 
under penalty of losing the dealership. 

Apple concluded its modification notice 
with the following paragraph: 

"Apple personal computer products de- 
mand innovative and creative marketing. 
We are willing to work with all who are 
willing to meet that challenge. Those who 
are unwilling to expend the effort have no 
place in our future plans," . . . MH 


Is Microfiche the Answer? 


This letter is in response to the letter of 
Lew Merrick (October 1981 BYTE, page 
10) regarding the storage bulk of advertis- 
ing material in BYTE back issues. 

The separation of advertising material 
into a separate removable section is unde- 
sirable because it would reduce the ex- 
posure of the advertising, reduce the value 
of the advertising, and ultimately degrade 
the quality of BYTE by reducing revenues. 

An alternative is to convert to micro- 
fiche files at some loss of convenience but 


great savings in space. BYTE is now avail- 
able from University Microfilms, Ann 
Arbor, Michigan, but you must be very 
patient with them because (1) back issues 
are available only in one-year blocks, 
(2) back issues are not produced until well 
into the following year, and (3) orders are 
not filled promptly. 

My suggestion is that BYTE offer a 
microfiche subscription option, just as is 
now done with the [EEE journals. The 
microfiche might actually be cheaper to 
produce and ship than the paper edition. 

A microfiche viewer can be used for 
many purposes and occupies about as 
much space as three years of BYTE. The 
space needed to store the fiche is negligi- 
ble. 

Back issues of BYTE are well worth pre- 
serving, as they enable me, after a session 
on my modest micro, to ponder what little 
was available only five years ago and to 
speculate what the future holds. The ad- 
vertisements in a five-year-old BYTE issue 
contain some very interesting material, 


Richard Schwartz 

Electrical Engineer 

Star Fleet Engineering 

1328 North Santa Anita Ave 
Arcadia, CA 91006 


More on the WAI 


Regarding Dr. S. S. Reddi's "Where Am 
I?” instruction (Technical Forum, 
November 1981 BYTE, page 413), I would 
like to point out that Motorola's 6809 has 
such an instruction, The simplest form is: 


TFR PC,X 


The instruction transfers the value in PC 
(program counter) to register X. (The 
value transferred is the location of the 
next instruction.) The 6809 also allows: 


LEAX nPE 


which adds “n” (8 or 16 bits) to PC and 
puts the result in register X. (LEA = Load 
Effective Address) This instruction, which 
may also be written: 


LEAX label, PCR 


can compute the address of any label 
(location) within the program without us- 
ing an absolute address (PCR means use 


Your 


Compute. 
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 
Compute. 


computer. 
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New Microbuffer II lets you use your printer 


Time. As an important resource 
it shouldn't be wasted. One 
such waste is in printing, where 
your computer must wait for 
your printer. Now there's a way 
to eliminate this waste. 

Introducing the 
Microbuffer I", a buffered 
parallel printer interface for the 
Apple I" computer with 16K 
characters of memory (user ex- 
pandable to 32K). It accepts 
data as fast as your computer 
can send it, allowing you to use 
your computer while the 
Microbuffer J| is in control of 
your printing. 

The Microbuffer I, compatible 


with Applesoft, CP/M" and 
Pascal, comes with complete 
print formatting features as well 
as advanced graphics dump 
routines for most popular 
graphics printers. 

The Snapshot™ option per- 
mits you to dump the text 
screen or graphics picture to 
the printer while any program is 


MICROBUFFERII 


without tying up your computer. 


running — without interuption. 

The 16K Microbuffer J| is 
available for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

SO why waste time while your 
computer waits for your printer? 
Ask your computer dealer for 
the Microbuffer J| or call us for 
the name of a dealer near you. 
Microbuller I and Snapshot are trademarks of Practical 
Peripherals, Inc. 

CPIM is à registered trademark of Digital Research, inc. 


Apple [is a registered trademark of Apple Computer. 
Inc 


PRACTICAL PERIPHERALS, Inc. 
31245 La Baya Drive 

Westlake Village. California 91362 
(213) 991-8200 
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PC-relative addressing). In these ex- 
amples, the destination register could be 
Y, U, or 5, instead of X, if desired. The 
destination For the TFR instruction could 
also be register D, which is accumulators 
A and B treated as one 16-bit register, 

I question the usefulness of a WAI 
(Where Am I) instruction by itself, how- 
ever, Apparently, Dr. Reddi would like to 
get the value of the 6502's program 
counter and then use this value to set up a 
table of addresses in page zero of mem- 
ory, to be used with page zero indirect ad- 
dressing (or, I shudder, to modify ad- 
dresses within his program, such as jump 
and subroutine addresses), Adding a WA] 
instruction to the 6502 would help, slight- 
ly, with this rather clumsy method of 
making programs relocatable. 

Much more is needed ta make programs 
easily relocatable. The ideal situation 
would be to have code that runs at any 
address with no changes required, This is 
called position-independent code. The 
6809 has the necessary instructions for 
such code. In addition to the LEAX (and 
LEAY, etc.) mentioned above, its instruc- 
tion set includes branches (jumps), both 
conditional and unconditional, and sub- 
routine calls with relative addressing. The 
relative address can be either 8 or 16 bits 
long, the latter allowing relative address- 
ing anywhere within the 6809's address 
space. (Subroutine calls and uncondi- 
tional jumps are also available with ab- 
solute addressing.) The presence of these 
instructions allows writing programs that 
can be run at any address with no changes 
(and with no need to set up a table of ad- 
dresses or to modify the code at run time). 

The WAI instruction by itself solves 
only a small part of the problem of being 
able to have position-independent code, 
code that will run unchanged at any ad- 
dress. Perhaps this is one reason it is not 
present ín most computers. Most (or ail) 
computers that have a WAI instruction, 
such as the 6809, PDP-11, 68000, and IBM 
370, are also capable of position-inde- 
pendent code. 1 suspect that the 8086, 
Z-8000, and VAX 11/780 are also in this 
category. 

Another reason for the absence of WAI 
in most microcomputers is that most 8-bit 
microprocessors were intended for use in 
dedicated controllers where there is no 
need for position independence or a WAI 
instruction. 

One may note that the 6800 has a WAI 
instruction, namely: 


BSA NEXT 


NEXT EQU $ 
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This use of BSR (branch to subroutine), 
which uses relative addressing, pushes the 
address of the next instruction onto the 
stack, where it can be easily retrieved, 
(This is not te be confused with the 6800 
instruction whose mnemonic is WAIL. This 
WAI means "wait for interrupt.”} 


lim Howell 
5472 Playa Del Rey 
San Jose, CA 95123 


The "Where Am 17" instruction is in- 
deed useful. That is probably why il was 
included in the design of the Motorola 
6809 as the Load Effective Address, or 
LEA, instruction, and its use is not re- 
stricted to finding the current PC con- 
tents, 

The LEA instruction loads the effective 
address of its operand into the specified 
16-bit register, which may be either stack, 
either index, or the double accumulator. 
The operand must use the indexed ad- 
dressing mode, which includes PC-rela- 
tive, "Where am [?" could be coded: 


HERE LEAX HERE,PCR 


Assuming that you want HERE to be in 
the X register. 

Other uses for the LEA instruction are 
addressing position-independent tables 
and adding constants to the indexable 
registers. 

[ recently read an article comparing the 
6502 and the 8809 in which the author 
complained that he wasn't able to find 
much use for the LEA instruction. This 
caused some amusement among my 
friends. A close examination of some of 
my own code reveals that the LEA instruc- 
tion is one of the most heavily used, 1 
would venture the opinion that position- 
independent code would be much more 
difficult to write without it. 


Howard Lee Harkness 
Word's Worth 

POB 28954 

Dallas, TX 75228 


Architecture Controversy 


It was nice to see your article on higher- 
level machine-language ronsiructs, 
"Should the DO Loop Become an Assem- 
bly-Language Constmict?" by Glenn L, 
Williams (October 1981 BYTE, page 413). 
I would like to add a couple of comments 
to Mr. Williams's remarks. 

Since Mr. Williams was including mini- 
computers in his article (he references the 


PDP-11 and VAX 11/780) he might also 
have inchided a reference to the HP3000 
instructions MTBA, MTBX, TBA, and 
TBX. These four instructions each per- 
form a variation of Mr. Williams's NXT 
function. All the instructions use a loop 
variable, a limit value, and a step value. 
TBA and MTBA use a variable address on 
the stack while TBX and MTBX use the in- 
dex register For the loop variable. In all 
cases, the limit and step values are on the 
stack, MTBA and MTBX modify the vari- 
able by the step value, which may be any 
integer, positive or negative, and compare 
the result to the limit value. Positive step 
values cause a check to see if the limit has 
been exceeded, and negative step values 
cause the check to see if the result is less 
than the limit, TBA and TBX do not 
modify the variable but check only For the 
limit being exceeded. These allow com- 
pilers to implement more complex count- 
ing-loop structures than can be accom- 
plished by adding or subtracting a step 
size. Also, functions similar to Mr. 
Williams's SRCH function are performed 
by SCU (SCan Unti] memory byte match- 
es test byte or terminal byte) and SCW 
(SCan While memory byte matches test 
byte or until terminal byte is found) on 
character strings. 

With the growing acceptance of 
modular, structured programming it has 
long been my feeling that high-level con- 
structs should be imposed at the machine- 
instruction level. The only real need for 
assembly language these days is to utilize 
the machine architecture not available at 
the high-level-language level to produce 
quick, short code, Implementing high- 
level functions in machine language and 
providing optimizing compilers should 
just about eliminate any need for assem- 
bly language. Code produced would be 
very short and quick, because a single 
complex machine instruction should run 
faster than the many simpler instructions 
put together needed to accomplish the 
same function. ] would like to see both 
micro- and minicomputer processors de- 
veloped with instructions to implement 
WHILE, IF.., THEN ,., ELSE, CASE, 
DO... UNTIL, and other high-level 
constructs at the machine-instruction 
level. 

Let's all keep pushing for advances in 
architecture to keep up with advances in 
software. And thanks, BYTE, for being 
among the leaders in this respect. 


David B. Mears 
757 Cornell Dr. 
Santa Clara, CA 95051 
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Switch selection of 
interface parameters 
and forms handiing 
allows simple OEM 

system intregration. 
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Automatic propor- 
tional spacing, with- 
out decreasing s5ys- 
tam throughput, sets 


“the new standardfor 
E print quality. 
| To cut service costs 


STANDARD OPERATOR ; 
and reduce adjust- 

CONTROL PANEL. | ments, the exclu- 
y^ ' sive Kevlar* belt is 

,^ Sstrongerandlighter 

"d than steel, with vir- 


tually no stretch. 


For the highest ac- 
curacy in the history 

, Of daisywheel print- 

| ing, our Microdrive™ 

| carriage drive mech- 

| anism has no cables 
| or pulleys. 


Test drive 
ourhot new ` 
daisywheelers. 


If you've always wanted letter-quality — 
printing from your DP system but the cost 
as put you off. then a SPRINT 9 isfor you. 
Now you can have the same high quality print— 
usually only available on word processing systems— at 
prices that will let you forget all about dot-matrix terminals. 
With speeds of 45 and 55 cps (average English text, not burst 
rate), de reliable high pekan of SPRINT 9 terminals leaves 
the crowd behind. Prove it to yourself with a test drive. 
Call or write Qume at (408) 942-4000. 2350 Qume Drive, 
San Jose, California 95131. 


Lane. 


A Subsidlary of [TT 
Circle 331 on Inquiry card. 
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Compliment 
your 
Apple Ill” 


simply 


559900 


3 13" RGB Color. 


4& 16 Colors on your 
Apple 1!1(9 or IBM. 


# Up to 80 Characters per line. 


4$ 360 Dots per color. 
(horizontal resolution) 


3$ Available for immediate 
shipment. 
Other models available: 


12" Green Phosphor 
(1200 lines resolution) $179.00 


12" Black & White 
(15 Mhz) $139.00 


Contact your local dealer 
or call us direct, 


Toll Free 1-800-258-6370 
MONITORS BY 
A FELD 
® Apple tit is a registered 
trademark of Apple Computer. 


18 Bridge Street, Salem, NH 03079 
Tel. (603) 893-2047 
TWX: 710-366-0502 
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Letters 


Glenn Williams is undoubtedly correct 
when he says that the instruction sets of 
microprocessors can be improved. For 
various reasons, however, | do not agree 
with his specific proposals. 

It will always be necessary to write pro- 
grams in assembly language, but if the 
“software crisis" can be solved at all it will 
only be by the efficient implementation of 
high-level languages. Processor designers 
have clearly realized this, but unfortu- 
nately their attempts at providing "fea- 
tures" that are supposed to help the com- 
piler writer are often misguided. Con- 
sider, for example, two of the features 
mentioned by Mr. Williams: stack and 
condition registers. 

There are two principal reasons for us- 
ing stacks in the implementation of a high- 
level language. One is to save and restore 
environments when procedures are called, 
and the other is to provide fast temporary 
storage during expression evaluation. 
Typical PUSH and POP instructions do 
not help in either case: to save and restore 
an environment we need an appropriate 
addressing mechanism, and expressions 
can be evaluated faster using registers 
than stacks in memory, 

lf we were interested only in simple test- 
and-jump coding, condition registers 
would be fine, but in high-level language 
programming this is not always the case. 
The Pascal statements 


finished : = eof OR (lines > maximum) 
and 


lotal :— total + width. length 


have the same structure, On a processor 
with condition registers, however, the 
first is coded by means of an elaborate se- 
quence of jumps, while the second is a 
simple sequence of arithmetic operations, 
There is no reason why tests should not 
leave their results in ordinary registers, 
like other instructions. 

The DO statement that Mr. Williams 
proposes would not be used by any but 
the most sophisticated optimizing com- 
piler. First, it is inappropriate for loops in 
which a termination test is made on entry 
to, rather than on exit from, the loop 
body. This is not required tor FORTRAN, 
but it is for Pascal. Second, the DO stack 
must be adjusted if an exit occurs before 
the loop is completed, and that is often, 
whatever the structured-programming 
zealots say, Third, a special addressing 
mode is required so that the code within 
the loop can access the DO index, because 


the DO index lives in the DO stack. 

The real requirements have been accu- 
rately summarized by Professor William 
Wulf ("Compilers and Computer Archi- 
tecture,” Computer, July 1981): the com- 
piler writer wants well-designed primitive 
instructions, not solutions to problems. A 
small set of efficient, useful instructions is 
better than a vast number of "clever" in- 
structions that do the right thing in special 
circumstances but require elaborate 
analysis in the general case. 


Peter Grogono 
Metonomy Productions 
4125 Beaconsfield Ave. 
Montreal, Quebec 
H4A 2H4 Canada 


SR51A vs. HP-41C 
Calculations Continued 


I thank Mr. Kitchen (Letters, October 
1981 BYTE, page 20) for another opportu- 
nity to discuss accuracy in Hewlett- 
Packard calculators. | fear he missed the 
point; please note my earlier statement re- 
garding predicability (Letters, April 1981 
BYTE, page 16). Then try this with an 
SR51A or a similar calculator: 


1, Take the square root of 2, On both your 
SR51A calculator and my HP-41C, the 
display shows 1.414213562. Square this 
result. You get 2; ] get 1.999999999, 
Subtract 2. Neither machine yields zero, 
but yours looks like it will, unless you 
"chisel out" the hidden digits first. 

2.Enter 1.414213562 through the key- 
board, then square it. If your display 
reads 2, feel free to be outraged: your 
machine does funny arithmetic, Indeed, 
the SR51A does not yield 2 as a result, 
but, considering what happened in (1}, 
it looks like it will. How much work are 
you willing to do ta discover how your 
calculator is going to behave? If it is 
really a 13-digit machine, why must you 
trick it to reap the benefits? 


| could go on. At great length. And not 
just about SR51s and square roots, 

[n some cases, the SR51A yields better 
results than an HP-41C, But which cases? 
In chain calculations, digits 11, 12, and 13 
can become numerical noise that creeps 
into the visible mantissa, causing 
mysterious results whose origins are very 
hard to isolate. 

Hewlett-Packard calculators exhibit 
more deterministric behavior. Accurate 
internal software that discards guard 


Has 


our microprocessor become 
a major problem? 


Mot ntain Computer introduces — rapid, 
i: cost data entry. 4 
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INCORPORATED 


Model 1100A Intelligent Card Reader 


Ideal applications include time reporting 
300 El Pueblo, Scotts Valley, CA 95066 


PN TWX: 910 598-4504 


job costing, inventory control, market surveys 
(4081438-6650 etc.... 
Circle 267 on inquiry card. 


Contact us or see your computer dealer today! 


digits is one reason. When unavoidable 
numerical errors occur, they are predict- 
able, repeatable, and immediately ap- 
parent. Seríous numerical analysis 
demunds this; braggadocio does not, 

Once again: a calculator is a tool, an ex- 
tension of the mind. It must be under- 
standable and understood by the user. 
Consider what can happen if this is not 
the case for a variety of tools you may use 
(e.g. power saws, guns, automobiles). 
Then consider who uses calculators 
seriously« scientists, engineers, bankers, 
and doctors. 

The designers at Hewlett-Packard keep 
such things firmly in mind. 


Steve Abell 

Research & Development Engineer 
Hewlett-Packard Company 
Carvallis Division 

1000 NE Circle Blvd. 

Corvallis, OR 97330 


The Big Spelling Sweepstakes 


The spelling-correction software review 
by Phil Lemmons ("Five Spelling-Cor- 


WHY SHOULD YOU PAY 
FOR THEIR AD SPACE ? ? | 


You'll see many large mail order ads, all 
with the lowest price. We think that's 
funny because we know what those 
large ads cost and who has to pay for 
them — YOU! At Futra Company, we try 
to provide our customers with true 
value. True value to the customer is not 
in larger ads but in better service. Futra 
has sold through mail order for the past 
four years. Our reputation for fast 
delivery and courteous service has 


rection Programs for CP/M-Based Sys- 
tems," November 1981 BYTE, page 434) 
gives me new faith in the free-enterprise 
economic system of business. He has cor- 
rectly pointed to the best value in a com- 
puter dictionary program: The Word 
from Oasis Systems. 

When this program was released | com- 
pared it to the “high-priced spreads" and 
came to the conclusion that a big-budget 
ad campaign would always get results for 
the less-valued product. The way that 
various magazine editors and writers were 
talking up certain overpriced spellers | 
thought that the big dollars would win 
over the underfinanced little organiza- 
tions. | concluded 1 was wrong after 
reading your comprehensive review. 

I'm sure there's a lot of egg on many a 
face this day —and rightly so. There are 
always some individuals willing to lend 
their names to products they don't fully 
understand. Furthermore, they let their 
names to used withoul understanding the 
competitive positions they are taking. 
That seems to be a characteristic of aur 
culture—if action is required, act even if 
you don't have the facts. 

The time is rapidly approaching when 
the fast-buck artist can no longer get away 


flourished. Most of our sales are repeat customers or reierrals. We're proud of 
that. So, why pay for their ad space? Look over the list of product lines we 
carry and call us when you need a quote on a specific product. Stop paying for 


ad space and consider true value. 
FUTRA “Star Values" 
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with his "get-rich-quick" schemes, thanks 
in no small part to magazines like yours. 


Frank Joseph 
10925 Stonebrook Dr. 
Los Altos Hills, CA 94022 


We wish to inform BYTE and its readers 
that there is a sixth spelling-correction 
program on the market that, according to 
Mr. Lemmons's benchmarks, outperforms 
the others. This program is called the 
Disc-tionary. 

We ran the Disc-tionary on Mr. Lem- 
mons’s 400-word benchmark text and it 
found all seven misspellings, yet failed to 
recognize only eight additional correctly 
spelled words. The total time to proofread 
and mark the file was only 47 seconds on 
a typical computer when the word review 
feature was skipped (1:12 with word 
review), A 3100-word file can be proof- 
read in 1:12 without review. While it is 
impossible to make direct timing com- 
parisons due to the use of two different 
computers, the Dise-tionary obviously 
combines a high level of accuracy with a 
large vocabulary, This gives the user a 
higher level of safety and convenience 
than the other programs. 

We believe that the Disc-tionary 
presently provides the best combination 
of speed and accuracy. It is also very easy 
to use because of its menu-driven opera- 
tion. 

The Dise-tionary requires a Z80 and is 
available on an 8-inch CP/M disk for $79, 
This price includes a 54-page user's 
manual (available separately far $15) and 
two free "bug fix" updates. 


David G. Hicks, Vice-President 
Stellarsoft Corporation 

841 Blanchette Dr. 

East Lansing, MI 48823 


Editor's Note: This program has not been 
tested by Mr, Lemmons, The times above 
have been provided by the manufacturer, 
and we cannot vouch for their accuracy. 


An Avalanche of Answers 


| have received some pretty strange and 
fascinating responses to a question I put to 
Steve Ciarcía that was printed in "Ask 
BYTE" (July 1981 BYTE, page 218). 

Apparently, Steve didn't provide what 
the readers thought was the best answer 
and they quickly let us both know. The 
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Introducing the Enhancer II: a new 
Standard which is improving the 
relationship between Humans and 

Apples. The Enhancer If can help 
your Apple J['s keyboard beers 
more saciable by remembering 

words or phrases which can be 
entered into the Apple by the mere 
touch of a key. Life can become 


even easier because the Enhancer II 


can remember what you typed 
while your Apple was busy talking 
to your disc (or doing other things). 


Naturally, it knows the difference w . = 


between upper and lower case | = 
letters and what shift keys are 
supposed to do. It even knows to 
auto repeat any key held down. The 
Enhancer lI[ replaces the encoder 
board making installation simple. 


Suggested retail price: $149.00. 


The time tested Videoterm EU 

column card: 

| œ 80 characters x 24 lines 

e True decenders 

s 7 x Ocharacter resolution 

* Low power consumption 

e Compatible with most word 
pracessors 

e Softcard and CP/M compatible 

* Modem compatible 

| * Most popular character set of 

any 80 column card 

Alternate 


211481 


-— TELL 


The Soft 

Video 

Switch is 

an auta- 

matic ver- 

sion of the 

popular 

Switch- 

plate. It 

knows 

whether it should display 40 or BO 
columns or Apple graphics. it does 
the tedious work of switching video- 
out signals so you don't have to. The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2.0 or greater may ba 
used with the Soft Video Switch. 
The single wire shift mad is also sup- 
ported. Package price is $35.00. 


The ariginal Keyboard and Display 
Enhancer is still available for Revi- 
sion O-8 Apples (on which the new 
Enhancer il will not fit) These 
Apples have memory select sockets 
at chip locations 01, E1& F1. The 
Keyboard snd Display Enhancer 
allows entry and display of upper & 
lower case letters with fully func- 
tional shift keys. It does NOT have 
user definable keys nar a type 

buffer. The price is $129.00. 


THE DAWN 

OF A NEW ERA 
FOR APPLE II: 
THE 
ENHANCER II 


Videaterm Utilities Disc 
(includes) 
e Font Editor 
e Pascal Mid-Hes Graphics 
e Applesoft Read Screen Utility 
e Top & Bottom Scrolling 
e Pascal Vidpatch 
e Graphics Template 
Character Set EPHOMs $29.00 ea 
* Half intensity | 
e Inverse 
e German 
e Katakana (Japanese) 
e Line Drawing Graphics 
(Expanded) 
e Spanish 
e French 
e Math & Greek Symbols 
e Super & Subscript 
Dvorak EPROM 
(Enhancer) 
Lower Case Chip 


$37.00 


$29.00 
529.00 


Apple and Apple il are registered trademarks of Apple Computer 


day 1 got my magazine | also got a long- 
distance call asking if I was Dave Bower 
and if ] owned a TRS-80 and if [ had writ- 
ten to BYTE magazine. The caller then 
answered my question. The next day | got 
a letter answering the question, There's 
nothing strange about getting a letter, ex- 
cept that you didn't print my address, and 
neither did the person sending the letter! 
And it continued like that for the next 
couple of months— letters and phone calls 
from all over the United States. And just 
when I thought it was over I got a package 
from Steve Ciarcia containing the letters 
he had received! 


Maybe we goofed by not charging more 
for The WORD. Our customers tell us we 
musi be crazy, giving away this much 
software for only $75. 


What's wrong with tt? 


Frankly, we're a little hurt when people 
ask us this question. We guess everyone 
must be getting used to paying $200 to $300 
for decent software. Anything that costs 
less must be Junk. Right?... WRONG!!! 


Tha WORD Is not onty cheaper, ils 
better! 

Available NOW for: 

8" single CPIM’, CDOS'M 

XEROX 820 (B" only) 

intertec Superbrain'M 


Appie™ with CP/M Soficard 
(35.000 word dichonany 


North Star!" Double/Quad with CPIM 
CP/M d 3 regisiered trademark of Digital Research 


OASIS SYSTEMS 


So, needless to say, 1 got my question 
answered. And I got a lot more too. | 
think every person that contacted me also 
shared more hints and/or information or 
whatever. So even though they all called 
or wrote me about the same thing, not one 
exchange was a waste of time. 

I just wanted to let you know what kind 
of readers you have and that | think Steve 
has a pretty good column, and a well-read 
one too. 


Dave Bower 
741 Lake Edward Dr., Apt. 104 
Virginia Beach, VÀ 23462 
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WHY DOES OUR SPELLING CHECKER 
COST LESS THAN THEIRS? 


The WORD gives you more! 


7 The WORD gives you a 45,000 word 
dictionary that fits inte less than 140K of 
disk space. 

» The WORD works with your favorite 
text editor and marks mistakes in your 
document for easy, ín-context, correclion. 


. The WORD's one-louch word review 
lets you add new words to the dictionary 
with a single keypress. You can build your 
own custom dictionaries too! 

> The WORD will look up ihe correct 
spelling of misspelled words. 

. The WORD analyzes your writing, 
counting words and showing you how 
often each word was used. 

a The WORD has a specia! homonym 
helper feature to deal with these pesky 
words. 

è The WORD will find rhyming words, 
solve crossword puzzles, and much more! 


CALL TODAY! 
(714) 291-9489 


2765 REYNARD WAY, SAN DIEGO, CA 92103 


22 March 1982 © BYTE Publications Inc 


Closing the Net 


Harry Saal's article on local networks 
("Local-Area Networks, Possibilities for 
Personal Computers," October 1981 
BYTE, page 92) did injustice to your 
readers with its narrow scope and omis- 
sions. Specifically: 


1. Datapoint's local coaxial network- 
based ARC system was introduced and 
installed in 1977. 

2. About 2000 ARCs are installed and in 
commerical service worldwide—more 
than all other networks, prototype or 
otherwise, combined. (1 have heard no 
argument to estimates that Datapoint 
has a 95 percent market share of in- 
stalled local networks.) 

3. Tandy uses the local network portion 
of ARC, ARCNET, for its TRS-80 
Model II personal computer network, 
announced in September—a step of 
major significance. 

4. Three companies now use ARCNET — 
Datapoint, Inforex, and Tandy. 

5. The only deliverable chip-based local 
network interface is manufactured by 
Datapoint. 


Considering these omissions, I’m skep- 
tical that the article was well researched. 


Gerard Cullen 
Vice-President Marketing 
International Operations 
Datapoint Corporation 
9725 Datapoint Dr. 

San Antonio, TX 78284 


Harry J. Saal replies: 

My article was not intended as a com- 
plete survey of local-area network prod- 
ucts. Datapoints offerings in the high- 
speed, serial, coax network were indeed 
quite early; it is unfortunate that Data- 
point has not provided any in-depth tech- 
nical information in the published 
literature by which its system can be eval- 
uated for comparative study. In 
September 1981, several months after my 
article was completed, Datapoint an- 
nounced its relationship with Tandy, a 
very exciting recent development. 

Let me assure Mr. Cullen that there are 
substantially more than 100 installed, 
non-ARC focal networks | worldwide: 
hence the 95 percent market share claim is 


false, W 


The Context Connector" Converts 
Any Data Directly Into VisiCalc” 


If you're one of the thousands of VisiCalc users 
who enter data from another computer into your 
VisiCalc models, the Context Connector can save 
you hours of work. 


The Connector automatically converts text files 
from any computer into VisiCalc format. So you 
can easily move numbers from any file directly 
Into selected VisiCalc cells. 


Load Data From Your Company Computer. 


The Connector lets you convert data from your 
company computer directly into VisiCalc models. 
So you can compare actual results to VisiCalc 
projections. The Connector will also consolidate 
different VisiCalc models, an invaluable tool for 
3.2 version owners. 


Analyze Stock and Commodities Prices. 


The Connector converts data from timesharing 
services like Dow Jones into VisiCalc cells. So 
you can manipulate error free numbers instead of 
spending valuable time on typing. 


Convert Data From Any Timesharing System. 


The Connector will convert data from any time- 
sharing system into your VisiCalc models. Infor- 
mation from DRI, Dow Jones, The Source, Chase 
Econometrics, Dialog and other leading data 
bases can be processed by the Connector. The 
Connector has its own editor to let you review and 
edit figures prior to converting into VisiCalc. 


The Connector Also Transmits and 
Receives Electronic Mall. 


The Context Connector also serves as a basic 
communications program. The Connector has an 
auto-dial feature to automatically call other 


Without Re-typing. 


computers. Once on-line, the Connector can 
transmit standard DOS text files to any computer. 
The Connector can transmit and receive complete 
VisiCalc models. Another useful function is “save 
to disk" which allows you to save your electronic 
mail on disk for future reference. 


Specifications. 


The Connector is designed to work with the Apple 
Il, 48K of RAM and at least one disk drive. The 
Connector supports both 13 and 16 sector disk 
versions of VisiCalc. It also works with the Apple 
Il in emulation mode. 


For data transmission, the Connector supports 
the D.C. Hayes Micromodem, Apple communica- 
tions card or the SSM/AIO card. 


Available at Your Local Computer Store. 


The Connector is available at most personal 
computer stores. For the name of your nearest 
dealer, please call or write Context Management 
Systems. Retailers, the Connector is available 
from Softsel Distributors or from Context Man- 
agement Systems. 


Free Demo Disk 


Send us a blank 5%” disk and a self addressed 
stamped mailer and we'll return your disk with a 
copy of the Connector demonstration program 
which explains how you can use the Connector. 
Or if you prefer, send a check for $4.00 made out 
to Context and we'll send you a new Maxell MD-1 
5%” disk containing our demo program. Once 
you've seen our demo, you can delete the program 
and use the demo disk as you would any new 
blank diskette. It's a risk free way of seeing the 
Connector demonstrated on your Apple. 


CONTEXT MANAGEMENT SYSTEMS 
Management Software For Personal Computers 


23864 Hawthorne Bivd., Suite 101 
Torrance, California 90505 


(213) 378-8277 
(01982 Context Management Systems 


VisiCaic™ is a trademark of Persona! Software, Inc. + Apple" is a trademark of Apple Computer, inc. 
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The Standard 
in the 
16-Bit World 


The Growth Market 
& Proven Tools 


The 16-bit world answers 
universal demands for greater 
performance, more address 
space and increased resources. 
This market's unprecedented 
growth fuels a profit-driven supply 
curve for software and hardware, 
where compatibility reigns. Our 
upward compatible CP/M® based 
family of 16-bit products, plus our 
commitment to our customers 
success eases and speeds your 
entry, your conversion, to the 16- 
bit world of opportunities — the 
Digitat Research world. 

Single user solution: CP/M-86 
features efficiency and power. 

For over a year, its dramatic 

user acceptance has generated 
impressive quantities of code. 
While others are just entering 
the market, Digital Research's 
CP/M-86 is already offering a 
broad array of languages and 
applications. This simplifies your 
conversion to 16-bit systems. 

For concurrent single user 
applications, MP/M-86" per- 
forms simultaneous, muttiple 
operations such as communica- 
tions, printing, computation, 
etc. It features compact, time- 
tested modular code. And it's 
available today. 

in multiple computer environ- 
ments, MP/ M-86 lets you sell your 
same programs into this market 
segment. You solve multi-user 
needs with a field proven product, 
nota “newcomer. Increased sales 
of multi-user products mean 
more profit ntial for you. 


Expand to rk: CP/NET- 
86" interconn ultiple 16 


or 8-bit systems. It allows you 
to expand your products 
capabilities. 

High level languages (over 20 
languages) under CP/M-86, 
handily support your 16-bit appii- 
cations. Our XLT86"" utility speeds 
conversion to 16-bit code by 

cing R&D time. It makes pro- 


oocumentation in a compre- 
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Over 2 Million CP/M-86 Units OEM Strategy Turn Opportunity 


New sales. New markets. New into Success. 


Software Writer Benefits The Standard Is applications become realities Stop following the competition 

2,800,000 CP/M-86 based Digital Research when you convert to 16-bits. NeW — oio lead the field Today We — 
systems by 1986. This market We are the most experienced demand curves. New and larger provide the capability, and we 
projection identifies the type and ^ microcomputer software com- Profit centers are yours with Our Have the desire, to accelerate 
scope of your future Sales. pany in the industry Over 300.000 16-bit products. To immediately your profitability There's no 

Independent Software Vendor microcomputers use our operat- CaPture increased marketshare, other software product on the 
(ISV) benefits from Digital ing systems. Over 400 OEMs and make a priority call to our market- market today that can help make 
Research can make you more 500 independent software ing group for our 16-bit product — voi more successful than Digital 
profitable. Here's a glimpse. Call vendors use our products briefs, OEM pricelistand contract Research's CP/M-86. And theres 
for the complete repertoire of Hundreds of 8-bit applications information. no other company. We stand 
sales and development aids. now run under our 16-bit prod- ready. It's your move 

16-bit laboratory for youruse ucts, Across the board, we sel Call (408) 649-3898, or write: 
features many different 16-bit the standard. And these people Digital Research PO. Box 579 
machines. This one stop develop- help us set it, with languages Pacific Grove, CA 93950. ' 
hes] en Phe d under CP/M-86 or MP/M-86: Europe: Vector, int'l., Leuven, 
Freiiocal meansfrstioenoy — Comcutrwerations C comaa, Far East: Mirosofiware Assoc. 
vrac it and irsttostat  Gompuview Products, Inc. VEDIT, screen editor Tokyo, Japan, 03-403-2120. 

ISV selling ald: Descriptive eris aen Dp enero Circle 132 on inquiry card. 
listings of your productsin OUT  Micropro int'l Co WORDMASTER, WORDSTAR 
ISV Compatible Software Catalog E T 
lieve worldwideenpes um. Microsoft BASIC, FORTRAN, COBOL, PASCAL 

IBM Display Writers and Midwest Micro-Tek, Inc. BASIC-compiler 
Personal Computers runnin Ryan- MeFeriani Corp, Aint 
yaa 9  TheSoftWarehouse LISP compiler, MuMATH 

guarantee a large Sorcim Co A 
: rp. PASCAL/M, TRANS-86 
installed base for your 16-bit Stackworks FORTH 
products. Supersoft Associates C compiler 
Thomas W. Yonkman LISP/86 

[D € > M Vanguard Systems Corp. APL/V86 


T software writers: 
Personal and professional com- 
puter applications increasingly 
require 16-bit resources. Our 
established "how-to" aids simplify 
and speed your conversion to 16- 
bit applications. Just let us help. 
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Hardware Review 


Commodore 4022 Printer 


Some marriages are made in 
heaven—others are made in Japan. 
Commodore Business Machines has 
joined Epson to produce a Fine, low- 


Joseph Holmes 
13049 Broadway Terrace 
Oakland, CA 94611 


cost printer that combines the hard- 
ware features of the Epson MX-80 
with the upgraded operating system 
of the Commodore CBM 2022 


Ata Glance 


Name 
Commodore Business Machines Dot-Marix Printer Model CBM 4022 


Use 
General listings, reports, business Forms, graphics, draft-quallty word processing, etc. 


Manufacturer 

Commodore Business Machines and Epson 
3330 Scott Blvd. 

Santa Clara, CA 95051 


Dimensions 
10.7 by 37.3 by 33 cm [4% by 14% by 13 inches}: the weight is 6.6 kg [14.6 pounds] 


Price 
$795 


Additional Hardware Needed 
Cable jCBM to (EEE-488 or IEEE-4BB to IEEE-4BB] 


Features 

Disposable heavy-duty 8-wire jeweled print head, cartridge ribbon, BO-column width capabili- 
ty. 5 by 8 dot-matrix characters (6 by 8 for graphics), true lowercase descenders, maximum 
print speed of 80 lines/minute for 20 columns [40 lines‘minute for 40 columns), programmable 
line spacing, user-designed characters. paging with variable linesipage. enhanced (widened) 
characters, two Character sets, and built-in error messages 


Documentation 
Commodore User's Manual, 45-page paperback [supplied with printer); Osborne/McGraw-Hill 
PET/CBM Personal Computer Guide, 2nd edition, 501-page paperback (supplied with com- 


Programmers, businesspeople, engineers, educators, students, writers, hobbyists, or others 
with Commodore 2000, 4000, or 8000 series microcomputers. 
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printer. Latest in a series of new prod- 
ucts from Commodore, the CBM 
4022 will handle most printing jobs 
where the 81^5- by 11-inch paper size 
and dot-matrix output are acceptable. 

The 4022 is totally compatible with 
all Commodore 2000, 4000, and 8000 
series computers, The printer requires 
no special interface other than a 
cable. The 4022 prints the entire 
CBM/PET character set (256 
characters), which means that listings 
and graphics programs come out just 
as they were entered (see figure 1). Tt 
is controlled by an internal micro- 
processor, which gives the 4022 ver- 
satile line-spacing and formatting 
capabilities, You can design your 
own business forms; you can even 
design and print special characters. 
The 4022 has both a replaceable line 
cord and an external, easily replace- 
able fuse. 

In order to detail the other features 
of the CBM 4022, I will compare it to 
its cousin, the MX-80, and to its 
father, the CBM 2022. 


CBM 4022 Versus Epson MX-80 
Many of the 4022's features overlap 
those of the MX-80. Both have a self- 
diagnostic print test and lowercase 
descenders (one-dot descenders with 
the 4022 and two-dot descenders with 
the MX-80), Line spacing defaults to 
1/6 inch (six lines per inch) in the 
4022 and to either 1/8, 1/6, or 7/72 
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Figure 1: Print sample of the Commodore CBM 4022 printer showing the entire character set, reversed and enhanced print, and user- 


defined characters. 


inch in the MX-80. The line spacing 
can be altered (under software con- 
trol) from between 1/216 and 
127/216 (0.0046 to 0.5880) inch in- 
crements on the 4022 and between 
1/72 and 85/72 (0.0139 to 1.180) inch 
increments on the MX-80. 
Characters printed by the 4022 can 
be enhanced (widened). This can be 
done several tímes, if desired. Print 
enhancement with the MX-80 means 
emphasized print and/or double 
striking; both processes make the 
characters closer to correspondence 
quality. The 4022 is a tractor-feed 
printer that accepts paper in 4- to 
10-inch widths. The print head is 
disposable, has a useful life of from 
50 to 100 million characters, and 
costs less than $30. (Another dis- 
posable print head, which is longer 
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lasting and 3 decibels quieter, sells for 
around $40.) The ribbon is housed in 
an easily changed cartridge, which 
needs replacing after about 3 million 
characters, that sells for around $14. 
Otherwise, the basic internal hard- 
ware of the two machines is virtually 
identical. 

In printers, as in marriage, com- 
promises often must be made. In 
order to accommodate the versatile 
CBM operating system, the 4022 has 
missed some of the juicier features of 
the MX-80: 


eThe MX-80 prints 10 characters per 
inch (cpi) at 46, 73, and 105 lines per 
minute for BO, 40, and 20 columns, 
respectively. The corresponding print 
speeds for 10 cpi with the 4022 are 30, 
50, and 80 lines per minute. 


eThe MX-80 has its own set of 64 
block-graphic characters. (I believe, 
however, that these graphics are far 
less interesting than the Commodore 
graphics.) 

eThe MX-80 has 12 printing modes 
that combine four character-width 
sizes: normal, 10 cpi; normal double 
width, 5 cpi; compressed, 16.5 cpi; 
and compressed double width, 8.25 
cpi with four print densities: stan- 
dard, emphasized, double strike, and 
emphasized plus double strike. 
Epson's MX-80 prints all these com- 
binations of print sizes and print den- 
sities—except enhanced and en- 
hanced plus double strike for the two 
compressed sizes. 

eThe four type sizes used by the 
MX-80 give a range of 40 to 132 
characters per 8-inch line. The CBM 


Systems Group System 2800 
computers. They’re making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un- 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product. acceptance in 
Z80 CPU, disk controller, I/O 
and memory boards have been 
the result of some very pur- 
poseful and carefully thought 
out engineering. Not to mention 
striet industrial quality produc- 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com- 
puters what they are today. 


Be Permanently Im 


Fast, reliable and powerful. 

System 2800 computer sys- 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex- 
pand as your organization’s 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/M! MP/M' or 
OASIS"operating systems to run 
all your word processing and 


accounting programs. No mat- 
ter what size organization you 
! control, control- 
ling will be 
easier from 
now on. 
See the 
jJ System 2800 
from Systems 
Group, they're 
what computers should have 


been in the first place. 


T registered cradermark of Digital Rescarch 
tt registered trademark of Phase One Systems 


Dealer Inquiries Invited 
For dealers only, circle 371. 
All other Inquiries, circle 372. 


A Diviion oi. MEASUREMENT systems & controls 
Orporat 
160] Orangewood Avenue 
Orange. California cope 633-4460 
TW X/TELEX 910 593 1350 SYSTEMGRP ORGE 


The Expandable Computer Family 


from Systems Group. 


Today's Requirements 
Dual floppy single or multi-user system 


1985 


Tomorrow's Requirements 
10M byte hard disk and floppy drive, 
single or multi-user system 


Your Future Requirements 
40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 


4022 has one print mode and one type 
size giving 10 cpi or 80 characters per 
8-inch line. Characters can be wid- 
ened, however, for special effects. 
eThe character matrix of the MX-80 
is 9 by 9 dots, whereas that of the 
CBM 4022 is 6 by 8 dots (5 by 8 for 
nongraphic characters). This allows 
two-dot lowercase descenders for the 
MX-80 versus one-dot descenders for 
the CBM 4022. 

eThe MX-80 has four indicator 
lights: Power On, Printer Ready, 
Paper Out, and On Line. The four 
switches on the MX-80 are Power 
On/Off, On Line, Form Feed, and 
Line Feed. In addition, a warning 
buzzer responds to paper-out and er- 
ror conditions. The CBM 4022 has 
one indicator light (Power On), 
which also flashes for paper out, and 
two switches: an On/Off switch and 
a Paper Advance button that takes 
you to top-of-form or feeds con- 
tinuously if held down. 

e The MX-80 lists for $645; the CBM 
4022 lists for $795. Since no addi- 


tional interface board is needed to 
connect to PET/CBM computers, 
you could come out ahead with the 
4022. 


CBM 4022 Versus CBM 2022 

How does the CBM 4022 stack up 
against its predecessor, the CBM 
20221 Physically, they are quite dif- 
ferent, The 4022 is lighter and far 
more compact. It is also much 
quieter—a plus for the families of 
nighttime programmers! The 4022 
has true lowercase descenders; the 
2022 does not. 

Both printers share a slightly an- 
noying bug. When in the lowercase 
mode, the backslash, the left arrow 
and up arrow, and the left and right 
brackets must be shifted to achieve 
their normally unshifted appearance. 
For their shifted versions, or 
graphics, you must type them un- 
shifted. I have learned to live with 
this. The earlier model's paper ad- 
vance couldn't find the top-of-form, 
but it was useful for advancing the 


paper short distances without turning 
the knob. The new model makes it 
more difficult to back up the paper 
without crinkling precious hard copy. 

Both CBM printers have format- 
ting and other features that are con- 
trolled by a system of secondary ad- 
dresses (sa). These features are ac- 
tivated by opening files (channels) to 
one or more of the secondary ad- 
dresses and then printing to the ap- 
propriate file. The earlier model 2022 
had these seven secondary addresses: 


Print exactly as received 
Print according to an estab- 
lished format 

Establish Format field 

Set number of lines per page 
Activate error messages 
Design custom character 

Set spacing between lines 


sa 0: 
sa l: 


2: 
3: 
sa 4: 
9: 
6: 


The later model 2022 added an 
eighth secondary address (sa 7) that 
switched the entire PET/CBM char- 
acter set from uppercase/shifted 


Photo 1: Manufactured in Japan by Epson, the new CBM 4022 combines the hardware features of the MX-80 with the upgraded 


operating system of the CBM 2022 printer. 
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hardware: software: 
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Circle 55 on inquiry card. 


GARBAGE PROBLEM? 


Memory Loss * Errors * Crashes * Reboots 


Take out the garbage 
with QUIET LINE 6 


SPIKE, SURGE AND | 
NOIBE SUPPRESSOR 


e Six protected receptacles 

* Load rating of 15 amps 

* Broad band RFI suppression 

e Maximum transient current 
of 6000 amps (8X20us) 


ni $3095 PLUS $1.75 


FOR SHIPPING 


PROTECTS COMPUTERS, TELEVISION, 
PERIPHERALS, VIDEO GAMES, VCR’S 
AND OTHER ELECTRONIC DEVICES. 
SUPPRESSES DAMAGING POWERLINE 
TRANSIENTS AND RF INTERFERENCE. 


Í BWJ TECHNOLOGY, INC. 8°% 6214 ARUNGTON. TX 76011| 


(817)277-2726 — | 
È CHECK, MONEY ORDER, VISA, MASTER CHARGE © TEXAS RESIDENTS ADD 5% 


» 7... Hard Power tro 
the Soft Support of» 
=. 


WEE" UNIX" vt 
a | B, new and powerful computer has been horn... 
F the System 83. The versatile UNIX* operating system 


EN pilots the System 83's raw power through a myriad oí 

software such as “C”, FORTRAN, PASCAL, BASIC, COBOL, 

- and even Networking. Step into a bold new frontier with more 
power than you ever dreamed possible. 


D UNIX V7 configured by UNISOFT** C] Full IEEE 696/S-100 Com- 
patahility C] MC68000 BMHz Processor O 32-Bit Data Operations 


» with 32-Bit internal Registers O 16-Bit Data 
Transíer Operations C] Memory 

* UNEX is a trademark of Bell Laboratories and Is supported on rhe 

DUAL System 83 by UNISOFT 


Management Allows 
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA. 


Concurrent Use of 
DUAL SYSTEMS 
system reliability/system integrity 
| 720 Channing Way € Berkeley » CA 94710 € (415) 549-3854 e Telex: 172029 SPX 


Mapped and Non- 
mapped Address space 
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— ^ (316 Mb of Main Memory Directly 
Addressable O 7 Vectored Interrupi Levels 
Cl 256 Kb of RAM with Parity Per Board Slot 


Circle 137 on inquiry card. 


graphics to lowercase/shifted upper- 
case. However, this upgrade had one 
nasty bug. Often, when another 
secondary address was accessed, the 
character set would switch inex- 
plicably to lowercase. The only 
remedy for this was to reset the 
printer by turning it off and then on 
again. The CBM 4022 has overcome 
this problem with the addition of 
three more secondary addresses: 
numbers 8, 9, and 10—for a total of 
11. Secondary address 8 switches the 


| printer back to uppercase mode. 


Secondary address 9 closes the chan- 
nel to sa 4, the error channel, and sa 
10 resets the printer so that only sa 0 
(the default channel) is left open. 
These new addresses allow much bet- 
ter and more reliable direct keyboard 
and software control of printer func- 
tions. The last four secondary ad- 
dresses for the CBM 4022 are: 


sa 7: Switch to lowercase 
sa 8: Reset to uppercase 

sa 9: Turn off error channel 
sa 10: Reset everything 


Let's look at some of the 4022's 
features in more detail. If a file (chan- 
nel) has been opened to sa 1, all print- 
ing will be in a format that was 
previously established. This format 
was set up by opening file sa 2 and 
then assigning a format field (or im- 
age string) to a string variable, then 
printing that string variable to the file 
open to sa 2, The format field that 
governs output layout is similar to 
the image fields used in the PRINT 
USING command found in some ver- 
sions of BASIC. 

Here are a sample PRINT state- 
ment, a format field, and the for- 
matted printout. (The values of the 
variables used are A$ = "OK", 
A —37, B= 86, C = 8.27, 
D = 1.28, E = 1.25, F = 26.51, 
G = —3, H = —3) The PRINT 
statement is: 


PRINT#1,"A$CHR$(29)CHRS(160) 
CHR$(29),A,B,C,D,E,F,G,H” 


The format field for this PRINT state- 
ment is; 


AAAA AAA ZZZZ R| 9999R| 
99.99 ZZ.99 $99.99 $$$.99 599 99 — 


“Tired of writing Cand rewriting). “hig 
customized ae friendly c error frog Gode? 


Automatic code generation | 


—_ 


GRTForm. is a programmer productivity tool that saves time. 


CRTFORM produces a friendly bug free Inter- 
face between erid users and the applications 
programmer. 


CRTFoRM makes sure that end users enter Ínfoma- 
tion correctly, and gives eror messages (In plain En- 
glish) if they don't. tt guarantees that programmers 
will receive correct information without having to 
write hundreds of lines of eror checking.code. 


CRTFORM allows you to modify program input specif- 
ications without requiring expensive and time con- 
suming changes in applications code. if even gen- 
erates a source code skeleton (Pascal, BASIC, 
COBOL, FORTRAN, PL/1, and Ada) to Interface the 
programmers’ application code to the CRTFORM run- 
tiime module. 


The CRTFORM package consists of: 

e A forms manager that manipulates random access 
files of input specification forms. 

* An editor that creates and modifies the specif- 
ications forms. 

« A print utility that preduces:hard copy of forms and 
their specifications. 

« A code generator that writes source code skele- 
tons for ease of program interfacing. 

e A terminal-independent runtime module in the 
machine language of your host processor. 


CRTFORM is available under the CP/M, UCSD, and 
Apple Pascal operating systems. Please call or write 
for further information on OEM licensing arange- 
ments, or forthe name of your nearest CRTFORM 
dealer. 


PROGRAMS THAT WRITE PROGRAMS 


STATCOM 


CORPORA TION 


2788 BALCONES SUITE 202 
AUSTIN, TEXAS 78731 
PHONE 512/451-0221 


Circle 380 on inquiry card. 
CRTFORM and Skatcom ore traciemorks of Stalder Corporation — Registered frademark as follows: CPt Digital Research: U CSD-U.C. San Diego: Appte:Apple Inc. 
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256 Kb Dynamic 
Memory... 


Available now from Dual Systems: 
DMEM/256 memory boards. Put 
the most density of memory ever 
available on your IEEE/S-100 hus. 
Get industrial-grade quality with 
this ruggedly built board; it's 
been burned in for 168 hours. 


O FULL 256 Kb on a single board. 
L] TWO INDEPENDENTLY 
ADDRESSABLE 128 Kb BLOCKS. 
O RUNS IN 8 MHz System. 
[] RUNS AT 4 MHz BUS SPEED 
(no wait states). 
O RUNS IN 8 OR 16-BIT systems 
with 8 or 16-bit wide data paths. 
O EXTENDED 24-BIT ADDRESSING 
O PARITY ERROR DETECTION — 


a a either interrupt or 
us error Signals on error. 


[J DMEM/256KP (Parity)... . 51345 


Static 


Non-Volatile 
Memory 


The Dual Systems CMEM memory 
boards combine high speed 
CMOS memories with new 3-10 
year lithium batteries to give you 
the nonvolatility of an EPROM 
board while retaining the instant 
writability of a high-speed 
read/write RAM, 
O RUNS AT 6 MHz 
(no wait states). 
O 8 OR 16-BIT with 8 or 16-bit 
wide data paths. 
L] EXTENDED 24-BIT ADDRESSING 
and bank select. 
[1 CMEM/32K 
[1 CMEM/T6K 


Be el eos aoe 


OEM and Dealer pricing h available, 
Sales representatives in most melropaliian areas 


i 


system reliability/system integrity 


DUAL SYSTEMS 


720 Channing Way, Berkeley, CA 94710 
(415) 549-3854/3890 - Telex: 172029 SPX 
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Figure 2: Three examples of the line spac- 
ing available with the CBM 4022. 


The formatted printout is: 
OK 0037 | 86| 8.27 01.28 $1.25 
$26.51 — 33— 


The CHR$(29) in the PRINT state- 
ment is a string delimiter that assigns 
spaces to the right of a string equal to 
the number of spaces in the format 
field to the right of the alpha (string) 
field. The As represent characters in a 
left-justified alpha field and are right 
padded with blanks, if necessary. The 
CHRS$(160) prints the first character 
of the next alpha field as a blank and 
then right pads the rest of the alpha 
field with blanks. Otherwise, 
CHR§(160) will add an extra space, as 
well as convert unshifted leading 
spaces in a string to shifted spaces. A 
shifted space in a string will be ac- 
cepted as a space for formatting. 

The other symbols are numeric. 
The 9s are digits in a right-justified 
field and are left padded, if necessary, 
with blanks. Zs act like 9s, except 
blanks are left padded with zeros. A 
single $ next to a 9 or Z gives a fixed 
dollar sign, whereas using all $s up to 
the decimal gives a floating dollar 
sign. S prints the sign of a number to 
its left ( —12, +15); the — sign prints 
the sign of the number to its right: a 
blank if positive, and a -— if 
negative. Literals such as vertical bars 


can be embedded in the format field. 
These embedded literals are useful in 
creating special forms as a part of the 
printout. 

When paging is turned on by print- 
ing CHR$(147) to a file open to sa 0, 
the paper is advanced six spaces after 
60 lines have been printed. The 
number of lines per page can be 
changed from the default number 66 
by first turning on the paging feature, 
opening a file to sa 3, and then print- 
ing the number of lines to that file 
(e.g., PRINT#3,33—which would be 
correct for 8%4- by 5!^-inch paper). 
After 27 lines have been printed (six 
less than the 33 set by sa 3 in this ex- 
ample), the paper automatically ad- 
vances six spaces: three spaces before 
and three spaces after the perfora- 
tions—if you have planned correctly. 
When paging is turned off by printing 
CHR5$(19) to a file open to sa 0, a top- 
of-form function is performed. lt is a 
good idea to do this if you are not 
certain that all set lines have been 
printed. 


Additional Features 
Six diagnostic error messages can 
be accessed by opening a file to sa 4: 


BEL" 
cf ts Ss i 


Lines per page out of range 
Bad command {invalid sec- 
ondary address) 

*PE:M* Data-format mismatch 
"PE:E* Exponent error 

*PE:F* Bad format 

*PE:T* Terminator error (change of 
sa before carriage return or 
other terminator detected) 


This error channel can be turned off 
by opening a file to sa 9, printing to 
that file, and then closing the file. 

The User's Manual gives a method 
for designing custom characters that 
should be changed to the following: 
Fill in a 6 by 8 matrix with dots where 
you like. Each row in this matrix is 
assigned a value that is a power of 
two from 1 (bottom row) to 128 (top 
row). The dot values are added for 
each of the six columns, assigned a 
CHRS value, and then printed to a 
file open to sa 5. This character can 
be printed as CHR$(254). 

Opening a file to sa 6 allows you to 
change the normal spacing of 6 lines 


i , T Mi 4 1 d 
J. ce | A aT jy 
imagi Gi: oue your 


col ter r seconds after beginning an 
8 n ji duin 

Visualize your printout with page 
"breaks, e numbering and titles, 

— margins o your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting on your 
printer. 

SooperSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while 
your printer pecks through a long 
document. SooperSpooler accepts 
information from your computer at up 
to 2500 characters per second and 
feeds it to your printer as fast as it can 
handle it — without using any of your 
computers memory or time! As soon 
as SooperSpooler has stored your 
document in its buffer, control of your 
computer is returned to you. 


SooperSpooler features Erw 

16K Memory — Will handle most of 

your printing jobs (expandable, see 

options) 

* Buffer Status Readout—Lets you 
know just how much data is stored 

* Space Compression— Makes the 

best use of memory on columnar 

documents 

Pagination —Eliminates printout on 

page perforations 

Page Stops—For single sheet 

printouts 

Headers and Page Numbering— 

Give your listing a professional look 

Indentation on Carryover Lines— 

Easy to find the beginning of a line 

Self Test Routine — You instantly 

know that all is well 

* AN Features Software Controllable 
— Your program can take over 

¢ Plugs into Most Computer 
Systems—Standard cables available 

e $349.00! — [6K parallel 1/O unit 


Lr. yarn iud y 


eint e oor b | 

o oda Board.— $95. (Au A 
the option of any combmanien of 
serial or parallel input or output, Can 
also be used for modem transmission. 
e Memory Expansion— $159.00 — 

Additional 46K for a total of 62K 
e Cables— Available per your 

application. 


TM 
SooperSpooler by Compulink 
— The missing link that gives 
your microcomputer 
mainframe printing. 


CORPORATION 


1840 Industrial Circle, Dept. A 
Longmont, CO 80501 

(303) 651-2014 

Order line: 800-525-6705 


Dealer inquiries welcome 


Circle 86 on inquiry card. 


BUFFER STATUS 


SooperSpooler 


INTELLIGENT PRINTER INTERFACE 


RESET 


i) 


Q 


SPACE 
COMPRESSION 


^ 


a Checks 
« VISA * Money Orders 
© MasterCard * COD 


-— —ÁR— — 


Add $3 06; per ofder for postage and handling 
COD add $3.00 
Colorado residents add sales lax 


SEJ sm — a S -— t 


Prices and Specifications Subject to Change 
Without Notice 


Circle 445 on Inquiry card. 


Toughest Boards 
in Town... 


IEEE 696/S-100 
NON-STOP CLOCK 


Keeps time with power off. Our 
industrial clock utilizes a new 
lithium battery for 3-8 years use. 
Easiest clock to program you'll ever 
see. Runs in all 5-100 systems. 


O Year, date, hrs, mins, secs. 
O Uses new LSI CMOS chip. 
O Vectored interrupts. 

L1 CLK-24.,... pe 4 elt TY 


A/D CONVERTER 


IEEE696/S-100 AIM-12 industrial 
standard module designed for 
industrial analog-to-digital use. 


O Runs in all 5-100 systems. 

O 32-channel, 16-differential O 12-bit 
resolution/accuracy. D 25-microsecond 
conversions. 

D Instrumentation amplifier. 

O BASIC program provided. 

D AIM-12...5695 OAIM-128 w/1-1000 
gain transducer amplifier. 


D/A CONVERTER 


AOM-12 IEEEG96/S-100 industrial 
level digital-to-analog (D/A) 
converter. 


O 12-bit + 1/2 L.S.B. accuracy over 


5250 


full O-70°C temperature range. 

C] Outputs 0-10, + 5, or + 10 volts. 

D Short circuit protection, all outputs. 
O Switch-programmable for multiple 
boards. 

C) AOM-12, $575 


VIC 4-20 


Standard output for industrial 
control 4-20 mA D/A converter. 
Used in conjunction with the 
D/A board. VIC4-20, 5445. 


DUAL 77 Data Acquisition 
and Control System- 


A Z-80 based system built to industrial 
standards; designed for severe environ- 
ments. BASIC language makes pro- 
gramming easy. Access to hundreds 

of sensors. Expandability to meet your 
increased needs. Nonvolatile memory. 
Power interruption recovery with auto- 
matic restart. DUAL 77 includes 
AOM-12, AIM-12, CLK-24, 64Kb 
(2-CMEM/32K), 2-5I/O ports (SIO-2) 
and twin B" 1 Mb drives with cp/m, 
BASIC and choice of video or printer 
terminal: $12,495. DUAL 774A basic 
controller only without drives, software 
and terminal: 56,310. 


pt’. 


system reliability/system integrity 
DUAL SYSTEMS 


720 Channing Way, Berkeley, CA 94710 
(415) 549-3854/3B890 Telex: 172029 SPX 
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Function CHRS$ Value Keystrokes 


Enhance On 

Enhance Oft 

Paging On 

Paging Olt (Reset) 
Reverse Field On 
Reverse Field Ofl 
Carriage Return 
Carriage Return (no feed) 
Line Feed 

Uppercase 
Lowercase 

Skip Space 

Inserl Leading Blanks 
Quote 


CHRX1) none 
CHR$(129) none 
CHR3(147) 
CHR$(19) 
CHR$(18) 
CHRS(146) 
CHAS(13) 
CHAS 14 4} none 
CHR$(10) none 
CHR$(145) 
CHRH17) 
CHRX29) 
CHRX160) 
CHR$(34 


CLR/HOME (shifted) 
CLRIHOME 
OFFIRVS 

OFF/RVS (shifted) 
RETURN 


CURSOR UP * 
CURSOR DOWN * 
CURSOR RIGHT 
SPACE (shifted) 
Quote ('') ** 


* ‘These functions are reversed if sa 7 is in etfact. 
"* This can be a forced quole within a PRINT statement. Also, an odd number ol quotes 
allows conlrol characlers to be printed in Iheir graphics farm. 


Table 1: Control characters sent through secondary addresses 0 and 1. 


per inch (see figure 2). To do so, you 
must choose a divisor for 216 that 
will give a quotient that is the number 
of lines per inch that you want (de- 
fault — 36 for 6 lines per inch): 18 
yields 12 lines per inch and is nice for 
graphics that normally get too 
stretched out vertically when printed; 
24 yields 9 lines per inch, but some 
graphics with this spacing are still too 
stretched out. [f you want normally 
spaced text and somewhat com- 
pressed graphics, you can leave an ex- 
tra space between text lines in your 
program and then change your spac- 
ing to 12 lines per inch, The User's 
Manual needs a revision on line spac- 
ing. The values given on page 31 are 
incorrect; they are left over from the 
model 2022. To correct them, change 
the 144 to 216, and change the 
divisors accordingly. You can use any 
divisor from 1 to 127. Dividing 216 
by 1 will, of course, give a quotient of 
216—the number of lines per inch 
(1/216, or 0.0046, inch spacing). 
Dividing 216 by 127 will give a quo- 
tient of 216/127, or approximately 
1.7 lines per inch (127/216, or 0.5880, 
inch spacing). 

The CBM 4022 and 2022 both have 
a set of special control characters. 
Their functions and equivalent 
keystrokes are listed in table 1. 

To get more information on the use 
of these controls plus the other 
features of the CBM 4022, consult 
either the Commodore User's Manual 
Or the appropriate sections of the Per- 


sonal Computer Guide, 2nd edition, 
published by Osborne/McGraw-Hill. 


Conclusions 

The CBM 4022, manufactured by 
Epson for Commodore, is the dot- 
matrix printer of choice for users of 
PET/CBM computers because of the 
Commodore specificity of its 
operating system. It compares well 
with its cousin, the Epson MX-80. 

This printer is an improvement 
over the earlier CBM 2022 because it 
has true lowercase descenders; is 
quieter; has an inexpensive, 
disposable print head; uses a car- 
tridge ribbon; and has overcome 
some serious bugs with the addition 
of three new control channels (sec- 
ondary addresses). 

The CBM 4022 features control 
characters, secondary address chan- 
nels, the full CBM 256-character set 
with graphics, and user-designed 
characters, Although the CBM 4022 
still has a minor bug or two, its 
weakest point is the inaccurate user's 
manual. 

The $795 list price is reasonable, 
considering that a simple cable is the 
only extra expense. 

l have used both the CBM 2022 and 
the new CBM 4022 printers during 
the last year. Although most of my 
time has been spent with the earlier 
model, I am very pleased with the 
upgraded version as it has worked 
well for me. I enthusiastically endorse 
the Commodore CBM 4022 printer. i 


GRAF TALK® 

The first graphics software for 

CP/M systems, GRAFTALK re- 
duces data to pictures, giving you the 
ability to look at information that would 
otherwise be a boring text file. 

GRAFTALK is friendly and easy to 
use. Great for first-time users. But 
that doesn't mean GRAFTALK lacks 
capability. 

Bar charts. Pie charts. Line plots. 
Symbol plots. Composite plots. Text. 
Color. Advanced graphics, over 100 
powerful commands, and sophisticated 
"tuning" features. 

You name it, you can picture it. 

Available from: 


lifeboat Associates 
(212) 860 0300 


Trademarks: CP/M: Digital Research 
GRAFTALK: Redding Group. Inc. 


Circle 120 on Inquiry card. 


Terminals and printers for 
E graphics and alphanumerics, from 
DATATYPE. 

The AUTOGRAPH terminal is based 
on the popular Tele Video series. So 
you get all che terminal you need for 
your CP/M system's alphanumeric 
requirements. 

We've added the logic necessary to 
make the terminal fully compatible 
with GRAFTALK. (With ISSCO's 
Tell-A-Graf and Tektronix graphics 
software, too.) And you can combine 
a graphic display with alphanumeric 
information. (We can even supply 
retrofits for your Tele Video terminals.) 

The AUTOGRAPH dot matrix 
printer is quiet, reliable, and fast. (You 
get up to 200 characters per second at 
only 54dbA.) 

The 7 x 9 dot print head will also 
produce draft-quality and correspon- 


dence-quality letter characters. In the 
graphics mode you get a true hard 
copy of the graphics you create on 
your AUTOGRAPH terminal using 
GRAFTALK. 


|. RESULTS 


| You can now put graphics to 
work to communicate your busi- 

ness information. Quickly, easily, and af- 
fordably. Your local AUTOGRAPH dis- 
tributor can provide a demonstration 
of GRAFTALK and the AUTOGRAPH 
series. 

Call or write DATA TYPE for more 
information and the name of your local 
AUTOGRAPH distributor. 


| DATA TYPE 

2815 Miller Avenue 

| Mountain View CA 94040 
| (415) 949-1053 

|| Telex 172042 


phone. 
All you have to do is 
E Ver: ET Ex P 


g "We make Mail order 


your Shoppinc 


* * £j 


18K RAM KITS — 13.95 Moos wasters” AR FO dos alge NN 


Sel of B NEC 4116 200 ns Guaranteed one tul) 


SS Safe Ne meet iecis PC-8033A DISK 1/0. 125 (X 
wilh Hub-ring Box ol 10 Guaranteed ona (ull > 8031A DU 899 0 
IE RBATIM DATA / Tf d AS i b " "p ; 


MD 525-01 10. 16 ?6 50 
MO 550-0! 10 16 


VERSA WRITER DIGITIZER 


ENHANCER 
VIDEX SOFT Canc. 
ta SR SUPERTERM Bux e VIDEO BD 
GREEN. à 


SANYO 12 oe 
SANYO 12° MONITOR ( 
Su Ho 0 , "ad own 


E 00 


APPLE HARDWARE 


HARDWA RE | 248-1 SINGLE SIDE sau 


848-2 DUAL SIDE 


PS MUI 799 00 
SUPERTALKER - 259 00 
ROMPLUS We KEYBOARD FILTER 178 00 
ROMPLUS Wr KEYBOARD FILTER — 130 00 
Eie FILTER ROM 48 QU 249 00 
$9 00 145 DO 
369 00 -90 00 
149 00 215 00 
CLOCK ?52 00 159 00 
AND + DA 299 00 235 00 
EXPANSION CHASSIS 625 00 
ALIE COMPII 110 00 
on TEN y - "n 135 00 
2 M0 00 f 
.300 BOARDS 245 00 Ji 
3700A MAINFRAME 459 00 n" 2 
2065C 64K DVHAMIC RAM 539 00 i E E 
2422 FLOPPY DISK CONT ACP/M* — 359 00 » 
2710 FOUR SERIAL 1/0 279 00 CROSOF 32 
2718 TWO SERIAL ‘TWD PARALLEL 1/0 269 00 APPLE E 
2720 FOUR PARALLEL 1/0 199 00 FORTRA A E. 
2810 7-80 CPU 259 00 em a 165 00 
BASIC COMPILER 315 00 
LM BOARDS COBOL" 595 00 
HCHRONGUS S li 2 BO SOFTCAAD " 288 00 
TYPING TUTOR 17 95 
OLYMPIC OECATHLON 24 95 
TASC APPLESOFT COMPILER 359 00 
VISTA COMPUTER CO. CPN’ 
APPLE 80 COLUMN CARD 32900 BASIL BO 259 00 
DRIVE CONTR BASIC COMPILER 349 00 
APPLE &'* DISK CONTROLLER 54900 FORTRAN BO 369 00 


NOVATION CAT ACOUSTIC MODEM 14500 
NOVATION D-CAT DIRECT CONNECT — 165 00 


NOVATION AUTO-CAT AUTO ANS 21900 MAGIC WINDOW 7900 
TA 103 LP DIRECT CONNECT 1500 mASTE 179 00 
UDS 103 JLP AUTO ANS 209 00 79 00 
HAYES MICROMDDEM fI [APPLE} 299.00 73 00 
HAYES 100 MODEM (5-100) 325 00 89 95 
HAYES SMART MODEM (AS-232} 249 00 6395 
HAYES CHPÜNDGRAPH 225 00 s o0 
LEXICON LX-11 MODEM 153 00 À EXPE Es Tema PILES 2s 
T AAJ |< n MP $ 119 
TELEVIDEO 910 639 00 
TELEVIDEO 912C 745 00 
TELEVIGED 920€ B30 00 
TELEVIDEO 950€ 995 00 
ZENITH 2-19 799 00 
TRS-80 MOD | i 
HARDWARE 
À DATA SEPARATOR 27.00 
PERCOM DOUBLER |) 158 00 
TANDON 60 TRACK DISK ORIVE 429 00 
TANDON 40 TRACK DISK DRIVE 269 00 
LNW DOUBLER W/ DOSPLUS 3 30 158 00 ; 
oon DRIVE KIT 649 00 jarante everything 5. f inyl i 
MORROW DESIGNS ants eu o LUPA OE! Cres IN 
FLOPPY DISK SYSTEMS We accept Visa and Master Card on all orders: C 
Caetroler PS Microso Basic CP/M* T 
AGT i- 7 
DISCUS 20 (Smole Ove — 500K) — 86900 SUPER a, T 
DISCUS 2D (Dual Drve — 1 MEG) 1499 00 FLLGUARD | Prices quie are or stock on and an sue he wit rot 
DISCUS 2 + 2iSingie Dnve — 1 MEG) 1099 00 P4 TCPM* MOO TRS-B0 175 00 | 
52 + 24Duai Dve — 2MEG) 199900 — COMMX TERMINAL PROG 82 50 | 
HARD DISK SYSTEMS ' M 
Contor P S — Microsoft Base CP/M* 435 00 
AMT 208 
DISCUS M10 (10 Megabytes) 3099 00 
DISCUS M26 (26 Megabytes) 3749 00 1799 00 
B49 00 
53 85 
5395 
3 95 
34 95 
34 95 
24 95 
219 00 M 95 
299 00 17 95 
289 00 17 95 
429 00 1? 95 


Circle 13 on Inquiry card. 
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Four New Products 


from Radio Shack 


by Chris Morgan 


It vvas Christmas all over again on 
January 19 at Radio Shack in Fort 
Worth, Texas, where a quartet of 
major new products was unveiled 
during a day-long session. Some of 
the announcements were expected. 
Others were surprises. 


The TRS-80 Model 16: 
Two Computers in One 

The most significant announce- 
ment was for the new TRS-80 Model 
16 computer, which contains a 
Motorola M68000 processor (see 
photo 1). Externally, the unit looks like 


the TRS-80 Model II (in fact, the case is 
virtually identical to the Model II's), 
but the front bezel has been rede- 
signed to accommodate either one or 
two slim-line 8-inch drives. Two of 
these drives fit into the same amount 
of space as a single, standard-width 
drive. The big surprise is that Model I! 
Owners will be able to convert their 
machines to Model 16s by adding 
two printed-circuit boards that 
together cost $1499. But there's one 
limitation: the maximum RAM 
[random-access read/write memory) 
on the upgraded Model I! system is 


Photo 1: Radio Shack enters the 16-bit market with the Model 16. While 
cosmetically very similar to the Model Il, the Model! 16 contains a Motorola 
68000 processor and can address up to 512K bytes of memory. Two slim-line 
8-Inch floppy-disk drives can be Installed in the same space occupled by one 
standard-width drive. When used In conjunction with Radio Shack's 
B-megabyte Winchester hard-disk drive, one drive Is sufficient. The Model 16 
also contains a 280 processor. Though normally used for disk I/O, the Z80 is 
employed In a Model Il emulation mode and addresses Its own 64K-byte 
memory. Upon booting up, the Model 16 automatically enters the 16-bit mode. 
A few simple commands place the machine in Model Il emulation mode. 
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256K bytes, whereas the Model 16 
allows the user up to 512K bytes of 
RAM on board. 

The Model 16's most important fea- 
ture is its built-in ZBO coprocessor with 
64K bytes of its own memory that 
allows the user to run all existing 
Model I! software. Radio Shack's sim- 
ple but clever idea is to free up the 
68000 processor by using the Z80 for 
disk and I/O routines. This has to be 
one of the most elegant answers to 
the question of & and l6-bit com- 
patibility. The operating system [Radio 
shack’s own design) boots up like the 
Model ti, but automatically enters tne 
16-bit mode. A simple keyboard 
message from the user switches the 
system to the Z80 mode. 


Floppy Disks and Hard Disks 

The slim-line floppy-disk drives are 
double sided and double density, 
with slightly more than one mega- 
byte capacity each (formatted). Nor- 
mally, a user would get only one 
floppy-disk drive for operating the 
Model 16 with a Radio Shack 8-mega- 
byte hard-disk unit. Such a configura- 
tion (with the maximum 512K bytes 
of RAM) costs $11,191—a bargain. 
By comparison, the least-expensive 
configuration, featuring | 28K bytes of 
RAM and one disk drive [no hard 
disk}, Costs $4999. This certainly 
gives the IBM Personal Computer 
some competition. (It should be kept 
in mind that the Model 16 lacks some 
of the IBM's features, such as color 
graphics.) 

The announcement of the TRS-80 
Model 16 gives the 68000 processor a 
firm footing in the 16-bit sweepstakes. 
[Can Appie be far behind with its 
68000 design?) It's safe ro say that the 
[6-bit era is underway. 


An Updated Pocket Computer 

The PC-2 Pocket Computer is an 
improved version of the current 
TRS-80 Pocket Computer, now 
known as the PC-i. Like the PC-1, the 
PC-2, shown in photo 2, is manufac- 
tured for Radio Shack by Sharp, in 
Japan, and features a built-in real-time 
quartz clock; a 7-by-156 dot-matrix 
liquid-crystal display; an 8-bit pro- 
cessor operating at 1.3 MHz; a new 
extended BASIC package with two- 
dimensional arrays, built-in arithmetic 
functions, and variable-length 
character strings; a four-color printer- 
plotter/dual-cassette interface {more 
about this later]; and a 60-pin I/O con- 


Photo 3: Though cosmetically similar 
to the Model Ili, the DT-1 video ter- 
minal uses the same monitor sectlon 
as the Model Il. Communication ls 
through an RS-232C port, and both 
serial and parallel printer ports are 
provided. Transmission rates of from 
75 to 19,200 bps are supported, ail 
through keyboard commands. 


Photo 4: The DT-1 video termina! 
achieves new heights in configurable 
systems. Not only does the DT-1 have 
bullt-in provisions for emulating four 
popular terminals, it can also be pro- 
grammed from the keyboard to 
emulate most other terminals with 
similar capablilties. Emulation and 
transmission parameters are stored In 
an EEPROM, which means, In effect, 
that the DT-1 programs Itself. 
Parameters can be changed on a more 
temporary basis as well, without 
being programmed Into the EEPROM. 


Photo 2: The PC-2 Pocket Computer from Radio Shack features an optional 
four-color PC-2 Printer/Plotter. The PC-Z contains 2.6K bytes of RAM and 16K 
bytes of ROM. Provision for a plug-in module allows an additional 16K bytes of 
RAM, ROM, or both. A 4K-byte RAM module Is avallable for $69.95. PC-2 
peripherals are intelligent and contain additional RAM and ROM. The 
Printer/Plotter can produce nlne sizes of characters and plot graphs and charts 
with a resolution of 0.2 millimeter. 


nector that brings address data, inter- 
rupts, timing, and contro! signals to 
the outside world. 

The basic PC-2, which retails for 
$ 279.95, contains 16K bytes of ROM 
(read-only memory) and 2.6K bytes of 
RAM. There is provision for one addi- 
tional plug-in module which may be 
RAM, ROM, or a combination of 
both. A 4K-byte RAM module is avail- 
able for $69,95, and an BK-byte RAM 
will be introduced in the near future. 
The 8K-byte RAM is expected to cost 
almost as much as two 4K-byte 
modules. A 16K-byte RAM module is 
planned, but its introduction will de- 
pend on how quickly the price of 
16K-byte CMOS RAMs drops. 

Peripherals for the PC-2 will be in- 
telligent and will contain their own 
RAM and ROM which will further ex- 
tend the unit's memory capacity. An 
RS-232C interface plus software will 
also be introduced. 


A Miniature Four-Color 
Printer/Plotter 

The PC-2 Printer/Plotter is 
pressive. Packed 


im- 
into the unit’s 


TR3-80 


POCKET 
COMPUTER 


NG ini mail | | il 


minuscule chassis is a four-color plot- 
ter that “draws” letter-quality charac- 
ters in nine different sizes on standard 
2¥%2-inch adding-machine tape and 
creates four-color graphs and charts 
(see figures | and 2). A small circular 
barrel holds the four miniature 
solenoid-selectable pens. 

The PC-2 Printer/Plotter is not a toy; 
it is capable of plotting with a resolu- 
tion of 0.2 millimeter! it features a sim- 
ple, yet sophisticated paper-drive sys- 
term that anchors one side of the 
paper tape with a small nubbed 
wheel. This arrangment allows the 
plotter to move the paper tape back 
and forth repeatedly by as much as 
10 centimeters as it creates an image. 
in the character mode, the printer's 
average speed is i2 characters per 
second [see photo 2]. 


The DT-1 Video Terminal 

Radio Snack has done some unique 
things with its new terminal entry, the 
DT-1. shown in photos 3 and 4. For a 
suggested retail price of 5699, you 
not only get an 80-by-24 character 


Flgure 1: The Printer/Plotter for the PC-2 Pocket Computer Is capable 
of 0.2 millimeter resolution in four colors. Characters may be presented 
In nine different sizes. Charts and graphs are no problem for this 


machine, 
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display, serial-communication port, 
and both seral and parallel-printer 
ports—you also get the built-in capa- 
bility of emulating a number of other 
terminals, including the Televideo 
910, Lear Siegler ADM-5, ADDS 25, 
and Hazeltine 1410. This is accom- 
plished by simple commands from the 
keyboard; no DIP switches to set. All 
emulation parameters as well as 
transmission protocols such as word 
length and data rate are then stored 
in an EEPROM [electrically erasable 
programmable read-only memory}. 
Thus, the DT-1 actually reprograms 
itself. Even when power is turned off, 
the DT-| retains its emulation and 
transmission parameters. 

As if that weren't enough, you 
have the ability to change any or all 
of the emulation and transmission 
parameters, which .allows you to 
emulate a number of other terminals 
in addition to those that are built in. 
The cursor is programmable from the 
keyboard and may be either a steady 
or blinking block or underline. The 
video attributes include normal, 
reverse, invisible, blink, underline, and 
half intensity. Data rates from 75 to 
19,200 bps are available. The black- 
and-white monitor section of the 
DT-1 is identical to that of the Model Il 
computer. 


High-Resolution BASIC Graphics 
Package for the Model II 

A $499 high-resolution BASIC 
graphics package that allows the user 
to create black-and-white graphics 
with a resolution of 640 by 240 pixels 
is now available for the TRS-80 Mode! 
ll [see photos 5 and 6}. The price in- 
cludes a plug-in printed-circuit board 
with 32K bytes of on-board memory. 
Because the high-resolution graphics 
are generated from a separate 
memory, both text and graphics can 
be overlaid on the screen and each 
can be cieared separately. 

The accompanying BASIC package 
features the same commands as the 
high-resolution BASIC for the TRS-BO 
Color Computer, except that only 
black and white can be chosen. Radio 


Shack is including a library of com- 
mands that allow you to pass 
parameters from COBOL, FORTRAN, 
or assembly-language programs—a 
nice touch. 

Yet to come is a printer dump 
routine that lets the user dump the 
screen to the Radio Shack Lineprinter 
VIII. Note: in order to use the high-res- 
olution BASIC graphics package, your 
Model I| must have the latest CPU 
(central processor unit) board, 
because the original Model I! CPU 
board has a different set of wait states 
than the graphics board requires. 
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Radio Shack will retrofit any Model Il 
with the latest CPU board if you bring 
your computer to a Radio Shack com- 
puter center. The upgrade, if needed. 
is included in the cost of installing the 
graphics package. 


Final Thoughts 

These four new products from 
Radio Shack indicate both a continu- 
ing commitment from the company 
to the furthering of the state of the art, 
and reaffirmation of the company's 
refreshing entrepreneurial approach 
to new computer products. s 


Photo 5: A bar graph produced with the Model ii high-resolution graphics 
package. Both text and graphics can be mixed on the screen and selectively 


erased. 
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RANDOM : CLEAR 
:DIM A$k1)xX56.- 
DEGREE -WAIT D 
19.K=6: RESTORE 58 
.FOR 11-1TQO 18 
»READ n$Cl). 
PRINT ASTI) 
15.F0R J=1TO 68.42 
S=INKEYS . IF A 
$< >" LET J-68 
20.NEXT J 
22. 1F n$-z" 
-) 
25.FO0R Js1TO 18. 
IF MIDS ("1234 
ABCDEF”, J; 1>=A 
$LET K=J. J=12 
30: NEXT J 
31.'F KCLS :ON K 
GOSUB 129, 20988 
; 608, 809, 300, 4 
0B, 580, "BD, 9308 
, 1508. GOTO 5 
35. NEXT 11. IF RND 
(25)»2THEN 12 
49.K=RND C18»5.1F 
K«€»BTHEN 3] 
45.G0T0 18 
59. NATA "1 ~ LCD 
display & grap 
hics", !'2 - Fea 
tures Banner”, 
3 - Clock", 4 
Beepern" 
535.hata "à - 3-0 
Bor Churt", B 
Pie Chart". 
C - 2-D User B 


THEN 3 


Figure 2: Mixing text and graphics 
Is easy with Radio Shack's new 
Printer/Plotter. Also shown Is a 
partial BASIC listing. 


Photo 6: Another example of what Is possible using the Model I! high- 
resolution graphics package. 
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Hardware Review 


Integral Data Systems’ Prism Printer 


Ed Umlor 


E & G Umlor Enterprises 
4 South Street 
Milford, NH 03055 


Integral Data Systems (IDS) has introduced an 
innovative printer called the Prism, whose modular 
design uses add-on options which let you upgrade the 
machine as needed. 

The basic 80-column Prism is available for $899 and 
yields correspondence-quality print using an overlapping 
24 by 9 dot matrix. Printing bidirectionally at 110 
characters per second (cps) (up to 150 cps for propor- 
tionally spaced characters) the Prism printer is capable of 
10, 12, or 16.8 character-per-inch densities, plus double- 
width characters. 

Selectable standard features on the basic printer 
include automatic text justification, programmable 
horizontal and vertical tabbing, reverse paper feed, and 
“Fine positioning" of characters to 1/120 inch. Up to four 
different 96-character sets can reside within the printer at, 
the same time, although the basic unit is provided with 
only one 96-character set, 

The Prism is microprocessor controlled, with true 
logic-seeking capability. It comes with a standard RS- 
232C serial interface as well as a Centronics-compatible 
parallel interface. Serial transmission rates from 110 to 
9600 bits per second (bps) are switch selectable. 

Six upgrade kits can be added to the printer at any time 
making it one of the faster printers in its price category. 
(As a comparison, an 80-cps printer drops to about 60 cps 
in enhanced mode and 40 cps in double-strike mode.) The 
Prism does not have a double-strike mode, although it is 
capable of providing it with the proper software. You can 
do reverse linefeeds. 


External Controls 
A slot on the top left side of the printer exposes the self- 
test switch and the power-up configuration switches—a 
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At a Glance 


Name 
Prism Printer 


Use 
Dot-matx printer 


Manufacturer 
Integral Data Systems 
Milford. NH 03055 


i603) 673-9100 


Dimenslons ! 
80-column; 9.1 by 15.75 by 12.4 inches {23.1 by 40 by 31.5 cmj 
i32-column: 9 | by 21.6 by 12.4 inches |23.) by 54.9 

by 31.5 cm) 


Features 
80 and | 32-column models. 24 x 9 dot matrix, bidirecbonal 


printing at 1 10 to 150 cps, true loge seeking, automatic text 
justification, programmable horizontal and vertical tabbing, 
96-character ASCII set, up to four character sets coresident, 
microprocessor controlled, RS-232C and Cenrronics-compatible 
interfaces. 


Options 
Cut Sheet Feeder, Dot Plot, Prism Color, Sonnt Module. addiponai 
character sets. cassette for fully automauec sheet feed 


Price 

BÜ-column. dass unit, 5899; (32-cotumn, basic urut, 51299; 
Options available now, Cut Sheet Feeder, 5149, Dor Piot $99: 
Pnsm Color. $399; Spnnt Made, $99. To came; Additronal fants, 
539. cassette for automatic sheet feed, $399. Note: Unu April f, 
1982 only—Special Option Package: Cur Sheet Feeder, Dor Plo. 
and Sprint Mode, 5297. 


Warranty 
90-day limited 


very nice touch in the design of the printer. Unlike most 
printers, you do not have to remove the cover or fumble 
with the unit to change the power-up parameters. Three 
switches located under this slot provide self-test on/off (a 


A Closer Look 

The Prism printer gave me several pleasant surprises, 
The early IDS Paper Tigers were some of the Joudest 
printers | had encountered. When IDS engineers designed 
the 560—and now the Prism—they acoustically insulated 
the case and Jowered the noise level to less than 63 dBa, a 
level suitable for most office environments. (By the way, 
the case for the Prism is identical to the one used on the 
560.) 

The print quality in the normal mode is excellent, Most 
other printers require an enhanced mode (move over v2 
dot and strike again) or double-strike mode (reprint 
entire line) to achieve the same character quality. Fur- 
thermore, the Prism produces this type at 110 to 150 cps, 
and may be used in any combination, Cut Sheet Feeder, 
Dot Plot graphics, Prism Color, and Sprint Module 
upgrades are available now; special character sets and a 
cassette for fully automatic sheet feed will be available in 
the near future. 


Control Line Form Length 
Length (inches 


3 


4 
35 
7 


12 
11 
8.5 
14 


Control Line Serial Data Rate 
S34 835 blis per second 


Selecting Parity 
Par 
No parity, transmit Space 
No parity, transmit mark 
Even parily 
Odd parity 


Table 1: DIP switch 3. located on the top left-hand side of the 
printer and accessible through a slot located there, controls 
form length, data rate for the RS-232C interface. and the 
parity. Although the switch sets the default values upon 
power-up, they can be overridden by software commands. 


toggle switch), print-parameter controls (DIP switch 54), 
and form-length and serial-interface-parameter controls 
(DIP switch 53). The self-test switch is nonactive with the 
lever to the left and active (only in the off-line mode) 
when the iever is to the right. S4-1 and 54-2 set the 
character density and characters per inch (cpi), 
OFF-OFF sets the 5-cpi mode (double-width mode), 
OFF-ON sets the 16.8-cpi mode (condensed mode on 
most other printers), S4-3 selects 6 lpi (lines per inch) 
when OFF or 8 lpi when ON. 54-4 controls the automatic 
boundary skip (so the printer skips over the perforations 
on fan-fold paper) of one inch. When OFF, 54-4 disables 
the skip; when 54-4 is ON the skip is enabled, S4-5 is the 
switch TRS-80 users will be interested in, ON enables the 
auto linefeed on carriage return and OFF disables the 
auto linefeed. $4-6 controls the default setting of the 
Sprint Mode and is not used in the basic Prism. S4-7 con- 
trols the expanded functions (IDS's name for software 
control), Once again, ON enables and OFF disables soft- 
ware control. The functions of DIP switch 3 are shown in 
table 1. 

On the right side of the top of the printer are two 
switches and a marker plate with several indicator lights. 
The left switch is a three-position switch labeled 
FS/OFL/ONL (Forms Set/Off line/On Line). The right 
switch is a spring-loaded, center return (off position), 
two-position switch labeled FF/LF (Form Feed/Line 
Feed), The indicators are for fault, on line, and power on, 


Software Control 

Many software commands are available with the basic 
unit. Here is a complete rundown. A line feed, Ctrl-] or 
CHR$§(10), causes the paper/form to advance one line 
vertically. A form feed, Ctri-L or CHR$(12), feeds the 
paper/form vertically to the next top of form. A carriage 
return, Ctri-M or CHR$5(13), causes the carriage to return 
without a linefeed (unless S4-5 is set to auto linefeed) 
after printing data in the buffer. These three controls will 
operate regardless of S4-7's position. 

Now let's take the rest by the numbers: 


Ctrl-A or CHR$(1): set e.2anded mode (double wide). 

Ctrl-B or CHR$(2): reset expanded mode, 

Ctrl-D or CHR5(4): set justify mode on (left and right 
margins are even). 

Ctrl-E or CHR3(5): reset justify mode. 

Ctrl-F or CHR$(6): set printer to fixed character space. 

Ctrl-I or CHR5(9): tab to next set horizontal tab. 

Ctrl-K or CHRS(11): tab to next set vertical tab. 

Ctrl-N or CHR5(14): do two line feeds (double space 
vertical). 

Ctrl-P or CHR$(16): print characters proportionally 
spaced. 

Ctrl-Q or CHRS(17): reset the deselect mode. 

Ctrl-R or CHR5S(18): line feed without carriage return 
(54-5's position makes no difference). 
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Ctrl-S or CHRS(19): deselect printer (causes it to ignore 
data from computer). 

Ctrl-T or CHR$(20): do two line feeds without carriage 
return. 

Ctrl-Y or CHR9(25): do three line feeds without car- 
riage return. 

Ctrl-Left bracket or CHR$(27): cause the printer to 
enter/exit the programming mode (This is called the 
escape code ESC). 

Ctrl-Right bracket or CHR9$(29): set printer to 10 cpi. 

Ctrl-Uparrow or CHR$(30): set printer to 12 cpi. 

Ctrl-Underscore or CHR$(31): set printer to 16.8 cpi. 

ESC F or CHR$(7) -"F": program horizontal tabs in 
increments of 1/120 inch (1 inch = 120, 
2 inches = 240,. . . etc). CHR$(27); “F,120,240,600,$" 
will set tabs at 1 inch, 2 inch, 5 inch points. You can set 
up to 8 tab points. 

ESC B or CHR$(27) +B": set vertical tab 1 in increments 
of 1/48 inch. CHR9(27); "B,24" will set a V;-inch ver- 
tical tab with only one point allowed. This is ADV-1 
and defaults to 8 or 6 as S4-3 is positioned. 

ESC C or CHR$(27) - "C": same as ESC B but with a 
default value of 8, which is a 6-1pi subscript value. 
ESC D or CHR$(27) -"D": same as ESC B but with a 

default value of —8, which is a 6-1pi superscript value. 

ESC E or CHR$(27) - "E": same as ESC F but for vertical 
tabs (1/48-inch increments) and up to 8 values can be 
set. 

ESC G or CHR$(27) 3- "G": set the absolute head position 
from the home position in 1/120-inch increments. 

ESC H or CHR$(27) -"H': set absolute head position 
from top of form. 

ESC J or CHR$(27) t- “J”: set margins—two values are re- 
quired, left margin first, then the right margin (1/120 
inch). 

ESC L or CHR$(27) - "L": set vertical form length—two 
values are required, form length first and then the 
printable space within that length. This instruction 
works within the form-length switch settings (1/48 
inch). 

ESC P or CHR$(27)-'P":. sets the intercharacter 
spacing in increments of 1/24 character width. 


In all the above instructions, a “$” is required as the last 
character to terminate the instruction. Tabs may be 
cleared by setting a single tab to 0: CHR$(27);"E,0,$" 
clears the vertical tabs and CHR5(27);F,0,$" clears the 
horizontal tabs. (1 have deliberately not put the PRINT 
statement in these examples due to the variety of forms 
it can take. With the Apple computer you open the 
printer port and then use PRINT statements. With the 
TRS-80 you have to use LPRINT statements.) 


Options 

The $149 Cut ‘Sheet option (what I call letterhead) adds 
friction feed to the Prism printer. Most printers that have 
a friction option force you to feed the paper from the top 
and manually advance it to the position where you want 
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Fig. 1À 


Integral Data Systems and 


Lotus Development Company 
PRESENT 


PRISM 


anunco 


Figure 1: Four examples of color graphics. These were produced on a 132-column Prism printer with the Dot Plot and Prism Color 
options and the process-color ribbon. Graphics are dot addressable. 


to start printing. If you are good at it, you won't have to 
square up your sheet. It is also very difficult trying to 
print to the bottom of the page with other friction-feed 
printers. The Prism's Cut Sheet option shows the same 
care in design as the rest of the unit. You can feed the 
paper from either the back or front of the printer. À 
photo sensor detects the paper being inserted. After a 
one-half- to one-second delay, the pinch rollers start to 
revolve, and if you have inserted the paper correctly it 
will feed and position the sheet to the first printable line 
on the paper. You might have to manually line feed past 
your letterhead, or you can handle that with your word- 
processing software. You will have to adjust the tractors 
on the printer to allow the paper to feed through them 
with the pins just to the outside of the paper. IDS has 
placed a set of pinch rollers into the tractors that are 
driven by the normal tractor-feed mechanism and con- 
tinue to feed the paper after the bottom pinch rollers have 
been passed. With the out-of-paper sensor located at the 
print head level, this allows the printer to print clearly 
and evenly right to the last line on the page. A simple 
form feed will eject the letter completely from the printer. 
Very nice indeed for the office that does a lot of letters on 
standard letterhead bond. 


Dot Plot is a $99 dot-addressable graphics option 
package. The density is 84 by 84 dots per inch (dpi) for 
single-pass raster and 168 by 168 dpi for a four-pass 
raster. This option adds more control codes for you to 
play with. To enter the graphics mode you set switch 
S4-5 to ON and send a Ctrl-C (CHR$(3)). You can also 
select unidirectional (default) or bidirectional graphics by 
sending Ctrl-L:or Ctrl-V, respectively. To exit you use a 
Ctrl-C + Ctri-B (CHR$(3):CHRS(2);}. In the graphics 
mode you have to be careful to always end your BASIC 
instruction line with a semicolon to prevent the 
automatic generation of carriage returns and linefeeds, as 
these would be printed as graphic characters and mess up 
your picture. Seven wires of the print head are used in the 
graphics mode and are bit controlled. Bit O controls the 
top wire and bit 6 controls the bottom wire. Bit 7 is 
ignored, You also have vertical and horizontal control if 
you use the previously given codes prefixed by CHR$(3). 

Prism Color is a $399 color-capability option that adds 
color designator control codes to your instruction set. 
The printer that I reviewed did not have this option, so 
my assumptions are based on the color ribbons that I 
saw. You will have a choice of three ribbons: black plus 
process colors for mixing, black plus primary colors, and 
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INTRODUCING AFFORDABLE COLOR 
INTEGRAL DATA PRISM” Printer 


Th e 


The PRISM COLOR PRINTER prints four basic colors : 


AN M 
2 1 
+ Zz 


COLOR 844 BLACK COLOR @3eC YAN 

COLOR @2=«rIAGENTA COLOR $1 | | 3| 

IX COLORS : 

#2, ORANGE MIX #8#1+83, GREEN 
+e 3, VIOLET MIX "2784, BROWN 


Versatile Printing Capabilties 
- Correspondence quality print in a 24x? matrix cell 

- Big software selectable character sizes 

- Auto sheet feed mechanism 

Adjustable tractor feed, 3.0 to 14.75 inches 

- Programmable horizontal and vertical tabbing 

é or B lines/inch spacing 

— 110-150 cps in correspondence quality 

- 200 cps Sprint Mode in draft matriz quality 


Microprocessor Driven Controller 
— State-of-the-art technology 

— Versatile features with programmable capabilities 

— User defineable function codes 


Ease of Operation 

— Switch selectable baud rates 

- Auto line feed capability 

- Hardware/software selectable forms length 
=- Fault/Paper-out indicator light 


Ready Serviceability 
— Simple mechanisms for easy service 

- Modular design provides for low MTTR 
- Built-in diagnostics and Self-test mode 


Interfaces for AIL Configurations 
— Parallel (Centronics compatible) 

- RB-232c tup to 9600 bd) with Xon/Xoff protocol 

— 115/230 volts, 50/60 Hz power, switch selectable 


DotPlot Graphics Capability 
— High resolution raster graphics 

— 84284 dots/inch 

— Includes 1500 byte character buffer 

— Long-life cartridge ribbon system 


INTEGRAL DATA SYSTEMS 
Hilford, N.H. 03055 
(603) 6473-9100 


Figure 2: Combining color with text. Color adds a new dimension to reports, manuscripts, and other documents. Combined with 
Dot Plot graphics, the possibilities are endless. 
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Figure 3: A comparison of nornial aud draft print, Figure 38 shows the normal. correspondence-quality print, monospaced, at 10 


cpi. Figure 3b shows the print produced by the Sprint Mode option. In this mode, the printer zooms alang at 200 cps. 


all black for standard printing. The printer ] am using has 
the ribbon set at an angle, allowing the head to start at 
the top and finish at the bottom of the ribbon. This has 
the effect of using the entire surface of the ribbon for the 
expected 10-million-character life. The character life 
expectancy of the color ribbons should be less, due to the 
fact the ribbon will be set horizontally, This is necessary 
for the head to encounter the same color strip on the rib- 
bon during its full travel, The colors are stacked in stripes 
over the black, which means the ribbon must be posi- 
tioned to place the proper color in front of the head for 
each pass. There can be up to four passes of the head for 
each line feed: top color, next color down, next color 
down, and black, which is the last color stripe on the rib- 
bon. 

The Sprint Mode option is available for another $99. 
This option is controlled by 54-6 and is enabled with the 
switch ON, It gives what IDS calls rough-draft printing. 
The print quality is that of most other dot-matrix printers 
in single-pass, unemphasized mode. The difference here is 
that the Prism does it at 200 cps (see figure 3). This mode 
can be entered via software and is also switch selectable. 
To change the default setting, turn off the printer, change 
the position of 54-6, and turn the printer back on. 

Optional character sets should become available in the 
summer of 1982. For $99 each, you will be able to have 
Helvetica, scientific notation, and others. All the special 
symbols necessary to print in the six major European 
character sets are standard in the basic printer. 


The last option (to be available soon) is a $399 cut- 
paper-feed cassette, Here the machine will really out- 
distance the field of friction/tractor printers in the 
$2000-and-under class, as it is the very first one to offer 
this option. By combining this printer, a word processor, 
and a mailing list that works with the word-processor 
files, you will be able to do individualized form letters to 
your mailing list on your letterhead. Now that is real 
class compared to most of the form letters that I get in the 
mail. 

Examples of what can be done with the Dot Plot and 
Prism Color options are shown in figure 1. Figure 2 
shows how text, color, and graphics can be combined, 


Conclusions 

Integral Data Systems has developed a new breed of 
printer, Its designers are to be congratulated for the qual- 
ity of their product, the workmanship, and their 
innovative spirit. 


eI like the design philosophy, execution, and price. For 
the money, it's hard to beat. 

e You don't have to buy more printer than you need, Op- 
tions can be added later. 

eThe documentation is excellent, providing complete 
setup, test, troubleshooting, and maintenance pro- 
cedures, as well as complete schematics. 

eIDS provides a 90-day limited warranty on all its pro- 
ducts, It is presently expanding its service organization, B 
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Ciarcia's Circuit Cellar 


Use Voiceprints 
to Analyze Speech 


Do you ever talk to your com- 
puter? I do. But it doesn't understand 
a word I say. That's just as well right 
now, because [ talk to it mostly in 
moments of hardware-induced frus- 
tration, 

Of course, the computer talks to 
me. If you've read my June and Sep- 
tember 1981 Circuit Cellar articles, 
you know that my computers can 
talk using two different methods of 
voice synthesis. At present, a com- 
puter can synthesize speech much 
more easily than it can recognize 
speech. 

Professional speech-recognition 
systems currently on the market can 
cost up to $100,000. Budget-priced 
systems for personal computers are 
available for about $500, but of 
course, they don't perform as well. 

My mail has been full of requests 
from readers for a speech-recognition 
circuit. Most correspondents point 
out that such a project is a natural 
follow-up to the two articles on voice 
synthesis. Unfortunately, designing a 
cost-effective voice-input speech-rec- 


Copyright © 1982 by Steven A. Ciarcia. 
All rights reserved. 
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POB 582 
Glastonbury, CT 06033 


ognition system is a major project; it 
not only requires a complete under- 
standing of the techniques involved 
but also necessitates skills in the 
design of filter networks and intricate 
data-comparison algorithms. 

The basic concept of speech recog- 
nition is rather simple: have a com- 
puter digitize the analog voice wave- 
form of each spoken word and com- 
pare it to a stored reference vocab- 
ulary. A basic block diagram is 
shown in figure 1, 


Photo 1: The sample and scanning cir- 
tuit of figure 5b, constructed on a 
breadboard. 


First, the analog voice input is 
amplified, then it is digitized to form 
a word template. This template for- 
matting can be done by various tech- 
niques that include bandpass filters, 
A/D (analog-to-digital) converters, 
zero-crossing detectors, or fast 
Fourier analyzers. The result, what- 
ever the technique, is a digital 
representation of the word spoken 
into the microphone. [n an inexpen- 
sive speech-recognition system, this 
word template might be 10 bytes 
long, whereas in a $100,000 system 
the template may have 10K bytes of 
data per word. 

The input word template is then 
processed by a computer and com- 
pared to a series of templates stored 
in memory. The stored templates 
constitute the machine's vocabulary. 
A spoken word is deemed to be recog- 
nized when there is an exact or 
reasonably close match with one of 
the stored templates. 

In practical] speech-recognition sys- 
tems, the size of the word template 
must be traded off against the amount 
of available memory or storage and 
the computing power of the pro- 
cessor. With a small template, the 


words are not very well defined, and 
there is a considerable possibility that 
the computer will confuse two dif- 
ferent words. On the other hand, 
large templates, which more precisely 
define the words, take considerably 
more time for comparison as well as 
more storage space. 

To achieve reasonably fast recogni- 
tion with large templates, the com- 
puter must digest information at pro- 
digious speed. In professional speech- 
recognition systems, a typical pro- 
cessor might perform 1 million 16-bit 
by 16-bit multiplications per second. 
Creating such a number cruncher is 
expensive. 

To build a speech-recognition sys- 
tem on a Jow budget, using a micro- 
processor, we must make some com- 
promise either in the time allotted for 
the computer to recognize a word or 
in the precision with which words are 
defined in the templates. There must 
be some amount of storage between 
10K and 10 bytes that defines a word 
sufficiently well for our low-cost 
speech-recognition system to recog- 
nize it within a tolerable duration. 


Preliminary Research 
This article doesn't tell you how to 
build a speech-recognition system. 


AUDIO INPUT 
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Figure 1; Block diagram of a computer speech-recognition system using word templates. 


AMPLIFIER 


We aren't ready for that yet. Instead, 
it describes a scheme to analyze the 
audible content of speech so that we 
can more accurately define a suitable 
template size. 

A definition of just how much data 
is required can be determined only by 
carefully examining the spectra] con- 
tent of speech and analyzing the dif- 
ferences between the words we want 
to have the computer recognize. Just 
what is the audible difference be- 
tween the numbers "six" and "eight" 
Is there a unique set of data points 
that allows them to be easily differen- 
tiated? 

In essence, the information we are 
looking for is a kind of fingerprint for 
speech, a voiceprint. (It may also be 
called a spectrogram.) By visually 
comparing the spectral voiceprints of 
words, we can perhaps come to 
understand details of definitive tem- 
plates and the workings of compar- 
ison algorithms, 

We may find that in a limited- 
vocabulary speech-recognition sys- 
tem the spectral differences between 
the words in the selected recognizable 
set may be so distinct that the 
template resolution can be reduced to 
perhaps less than 100 bytes. It is also 
possible that such an examination 
will demonstrate that a monumental 
effort must be exerted to distinguish 
between two words such as "seem" 
and “seen,” 

I hope to eventually write about a 
voice-response speech-recognition 
system, Such a project seems to lie 
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within the scope of a Circuit Cellar 
article, For the present, however, I 
am still researching certain informa- 
tion about the significant differences 
between words, seeking to answer 
such questions as: Must data on 
amplitude as well as frequency be 
recorded? Must the input word be 
digitized in real! time? Can the stored 
template data be compressed in some 
way? What frequencies are important 
and which can be ignored? Is there 
much variation between different ut- 
terances of the same word? 

This month's hardware project, a 
spectral voiceprint display, should 
help answer some of these questions. 


What Are Voiceprints? 

When you speak, the sound that 
comes out of your mouth is com- 
posed of various frequencies blended 
together to create the tonal quality 
that is unique to your voice. If you 
attach a microphone to the input of 
an oscilloscope and speak into it, you 
can watch the frequency and ampli- 
tude changes. The bandwidth of 
meaningful sounds for most voices is 
about 4 kHz. (Not coincidentally, this 
is the passband of a voice-grade tele- 
phone line.) 

Another method of looking at the 
various frequencies present in voices 
is to produce a graph of speech wave- 
forms showing frequency as a func- 
tion of time. An example of this is 
shown in figure 2 on page 52. Ás the 
word"eight" is spoken, the majority 
of the energy is between 1 and 4 kHz 
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for the first 0.15 seconds, then a silent 
period is interrupted after another 
0.15 seconds by a quick burst of 
energy at about 4 kHz. The first 
waveform group is the "eigh", and 
the final burst is the "t". A plot of the 
amplitude also provides significant 
information. 

This sort of voiceprint or spectro- 
gram shows a record of frequency 
and amplitude versus time. 

Producing the graph shown in 
figure 2 requires an x, y plotter and a 
real-time spectrum analyzer, This 
equipment is costly and not generally 
available to the average exper- 
imenter, but with a little ingenuity we 
can obtain similar results with some 
simple bandpass filters and an oscillo- 
scope. 


Economy Voiceprint Display 

The laboratory spectrum analyzer 
typically used to produce voiceprints 
Often contains either a scanning filter 
or FFT (fast-Fourier-transform) pro- 
cessor, Such equipment has extremely 
high resolution (as well as cost) and 
allows the operator to resolve fre- 
quencies separated by only a few 
hertz (Hz). This is much more resolu- 
tion than is required for our applica- 
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tion, and a more cost-effective real- 
time spectrum analyzer can be substi- 
tuted, 

Figure 3 is a block diagram of the 
hardware 1 used to record voice- 
prints. It consists of an eight-octave 
bandpass filter connected to a micro- 
phone and some timing circuitry, The 
outputs of the circuit are connected to 
the x-axis, y-axis, and blanking 
(z-axis) inputs of an oscilloscope. The 
result is a three-dimensional view of 
the spoken word. The x axis 
represents time, the y axis represents 
frequency, and the z axis (brightness) 
represents amplitude. 

The plot thus produced looks 
somewhat different from the spectro- 
gram in figure 2, but it is equally rep- 
resentative of spectral content. The 
eight filter sections cover eight oc- 
taves from 31 Hz to 4 kHz. Concen- 
trations of energy in the eight octaves 
appear as eight bands across the 
display. 

For example, if there are any fre- 
quencies present around 1 kHz, the 
1-kHz band on the display is il- 
luminated, appearing as a stripe 
across the oscilloscope screen. The 
amplitude of these frequencies 
governs the intensity of the stripe. If 
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Figure 3: Block diagram of the Circuit Cellar voiceprint-recording system. 
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COUNTER 


this approximately 1-kHz signal is 
weak, the pattern will be dim; if it is 
strong, the pattern will be bright. 
Figure 4 is an example of the kind 
of display produced by my interface 
circuit. This is approximately how 
the word "eight" appears when 
spoken. You'll note the grouping of 
energies corresponding to "eigh" and 
"t" as before, (There is also a shift in 
frequencies due to the fact that this 
display was produced by a different 
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Figure 2: A conventional voiceprint, or 
spectrogram, of a man saying the word 
"eight." Frequency is plotted as a func- 
tion of time. 
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person speaking.) While unlike the 
ink-drawn spectrogram, it is equally 
detailed and unique. 

On an 8- by 10-cm (centimeter) 
oscilloscope display, each frequency 
band occupies 1 cm on the vertical (y) 
axis, Time is recorded on the horizon- 
tal (x) axis where 1 cm corresponds to 
0.05 seconds (all screen photos ac- 
companying this article have these 
values). À complete word sample 
therefore represents sounds occurring 
during a one-half-second interval, 
consisting of 128 samples at each fre- 
quency, Changing the clock rate of 
the circuit can increase or decrease 
the scan time. 

The scans appear as vertical lines 
on the screen, A full half-second sam- 
ple consists of 128 vertical filter 
scans. Each vertical scan is divided 
evenly into eight sections correspond- 
ing to the eight filters. The bottom is 
31 Hz, and the top is 4 kHz. The in- 
tensity of each segment of the scan 
line is determined by the output volt- 
age of the particular filter: the more 
positive the output, the brighter the 
segment, If there is no output from a 
filter section during a segment inter- 
val, that portion of the segment will 
not be illuminated (it will be 
blanked). As configured, a half-sec- 
ond sample period scans the filters 
every 3.9 ms (milliseconds). 


How the Display Circuit Works 

Figure 5 is a schematic diagram of 
the voiceprint-display system, It is 
basically divided into two sections: 
amplifier and filters (figure 5a on 
page 56) and the sample and scanning 
logic (figure 5b on page 58). A proto- 
type of the sample and scanning logic 
is shown in photo 1 on page 50. The 
ribbon cable leads off to the amplifier 
and filter board. 

Integrated circuit IC1 is a two-stage 
microphone preamplifier (you could 
substitute a much simpler circuit; this 
just happens to be the one [ used) 
feeding output into ICZb, which has a 
sensitivity adjustment potentiometer 
and an additional stage of amplifica- 
tion. IC2a is an average level in- 
dicator. While each filter responds 
only to its preset frequency passband, 
this portion of the circuit passes all 


frequencies and produces a DC 
voltage output proportional to the 
average volume level. This output is 
fed to the voltage comparator IC9, 
which switches when the average in- 
put level is above a certain amplitude, 
thus triggering the sample period 
when pronunciation of the word 
begins. 

Integrated circuits IC3 through [Cé 
are configured as eight separate band- 
pass amplifiers with center frequen- 
cies at 31 Hz, 62 Hz, 125 Hz, 250 Hz, 
500 Hz, 1 kHz, 2 kHz, and 4 kHz. The 
filters are not particularly sharp, 
possessing a frequency rolloff of 
about 8 dB (decibels) per octave. The 
output stage of each filter contains an 
integrator that converts the pass fre- 
quencies into an average DC level. 

The timing network appears more 
complicated than it is. For a half- 
second word sample the clock rate is 
set for 4096 Hz and is divided down 
through an 11-bit counter configured 
from IC14 and 1C15. The reset lines 
of the counters are controlled by the 
trigger-level comparator 1C9 and an 
RS (set-reset) Fip-flop formed from 
IC7, sections c and d. When the cir- 
cuit triggers, the reset line on the 
counters is raised to a logic 1, and 
they begin to count, After 2048 clock 
cycles, the flip-flop is reset and the 
scanning is stopped, A timing 


FREQUENCY 


0 LR 


Mi 


diagram is shown in figure 6 on page 
60. 

The 3 least significant bits of the 
counter control the address lines of an 
8-channel analog multiplexer, IC16. 
The eight inputs of the multiplexer 
are the eight outputs from the filters, 
and the output of the multiplexer goes 
to the osciloscope. When the 
multiplexer address is binary 000, the 
31-Hz filter output is channeled 
through it to the scope blanking input, 
where it controls the oscilloscope- 
beam intensity, Similarly, binary 111 
addresses the 4-kHz filter. (While this 
eight-cycle scan occurs every eight 
clock periods, it is displayed only at 
alternating scans.) The other 8 bits of 
the 11-bit counter set the 256 posi- 
tions of the x axis (128 displayed and 
128 blanked positions). 

(The output level of the multiplexer 
should be set for the blanking range 
of your particular oscilloscope. This 
can be either a positive or negative 
voltage. My oscilloscope, a Tektronix 
model 2215, requires a negative 
blanking voltage, so I added IC10 as 
an inverting amplifier.) 

Since an oscilloscope is an analog 
device, the digital counter outputs 
must be converted to analog voltages. 
Two different methods are employed 
in this circuit. The 8 most significant 
bits of the 11-bit counter drive an 
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Figure 4: Typical display produced by the Circuit Cellar voiceprint system, of the 
word "eight." Although dissimilar in appearance to the conventionally plotted spec- 
trogram of figure 2, it contains the same kind of information, along with indications of 
amplitude through modulation of the intensity of the scanning beam. 
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a. on b. off 


Photo 2: 
Voiceprints, or 
spectrograms, of 
various words 
being pro- 
nounced by a 
Micromouth 
voice syn- 
thesizer, as 
recorded by the 
circuit of figures 
5a and 5b 
attached to a 
Tektronix 

model 2215 
oscilloscope. 
Eight frequency 
bands are 

defined in 

the vertical y 
axis, while the 
horizontal x axis 
gauges time 
elapsed during the 
sounding of the 
word. The 
amplitude of 
energy in the 
various frequency 
bands is 
indicated by Puma. h. one 
the brightness of 
the oscilloscope 
trace. 


C. error d. ready 
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o, eight 


R-2R-ladder D/A (digital-to-analog) 
converter, which I discussed in my 
January Circuit Cellar article. With a 
count of 0, the output is 0 V (volts); 


f with a count of 255, the output is +5 


V. Therefore, each step is 19.5 mV 
(millivolts). 

With a clock rate of 4096 Hz, the 
D/A converter increases its output 
voltage by an increment of 19.5 mV 
every 2 ms. With the scope set for 


| x,y-vector display mode, the x-axis 


scope trace proceeds from the bottom 


| left corner (0 V) to the bottom right 
| corner (+5 V), taking half a second. 


Initially I used a 3-bit D/A con- 


| verter to increment the position of the 


y-axis beam. However, the 60-MHz 
bandwidth of the Tektronix scope 
was sufficient to cause each vertical 
scan to appear as eight dots rather 
than eight line segments. The scope 
was too fast. This was remedied by 
using a ramp-function generator con- 
figured from IC11 and IC17. IC11 is a 
positive-going integrator, and IC17 is 
a shorting switch connected across 
the integrating capacitor. 

When the switch is closed, the out- 
put of [C11 is O V. This is the case 
during the odd-numbered scans, 
when the Q4 output of IC14 is high. 
On even scans the switch is open, and 
the capacitor is allowed to charge. As 
configured it charges linearly at a rate 
determined by the slope-adjustment 
potentiometer. This potentiometer 
should be set so that the output of 
IC11 (pin 6) goes from 0 V to 12 V 
during the 2-ms half period of the Q4 
output. The clock rate affects this 
time period, so the slope will have to 
be readjusted if the clock frequency is 
changed. 


| Recording Voiceprints 


After connecting the voiceprint- 


| generating system to the scope, you 


can begin to experiment. Speak a 
word into the microphone. The beam 
will be triggered, and the trace will 
move from left to right across the 
screen. Slowly increase the input- 
sensitivity potentiometer until the 
background noise saturates the 
display. All filters will have some 
output, and the screen will be com- 
pletely unblanked. Slowly back off 
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Circle 32 on inquiry card. 


Figure 5a: Section of the schematic diagram of the spectral voiceprint circuit, showing the amplifier and bandpass-filter com- 
ponents. Eight passbands are selected by the filter stages, with the output sent to the scanning and display section of figure 5b. 


S6 — March 1982 © BYTE Publications Inc 


FRIENDLINESS. 


Informative HP manuals, 
helpful error messages, and 


EXPANDABILITY. 


Just plug in the HP interface bus 
(HP-IB) and add up to 14 peripher- 


automatic syntax checking als without disassembly. 
make BASIC language 
programming easy. 
12-DIGIT ACCURACY. 
(Not just 9!) Thanks to 
FULL-SCREEN EDITING. BCD math capability. 
Edit the easy way — without HP SOFTWARE. 
retyping entire statements. Powerful, time-savi 
Insert, change, or delete solutions to your Y 
characters at the touch of a key. everyday problems. 
PORTABILITY. 
INTEGRATED Keyboard, CRT, printer and 
GRAPHICS. "di = , storage — all ina 
Analyze SUE ; TEH c E So yolr i have 
on - with graphics. ESSE. E computing power 
Hume your Sai PEE DD wherever you 
xw | ; need it., office, 
opy z-—7- lab, field, Or 
plots. 4 home. 


Hewlett-Packard * 
put it all together. 


The HP-85 personal computing system. 


Leave it to Hewlett-Packard to put a lot of power 

in a little package. Plus flexibility, portability, and all 
the other features you'd expect to find in a personal, 
professional, integrated computing system. 

Turn it on and the HP-85 is ready to go. You're 
off and running using HP software or creating your 
own programming solutions. There's no boot- 
ORAL And since the operating system and 

BASIC language exist in ROM, they use 
kinost none of the S able RAM. 

If you've been looking for a friendly, integrated 


computer with power and dependability, look at 
the HP-85. 

We put it all together for you! 

For further information, phone toll-free, 
800-547-3400, Dept. 276K, except Alaska/Hawaii. 
In PEOR. call 758-1010. Or, write Hewlett-Packard, 

s, OR 97330, Dept. 276K. 611/22 
Wben performance must be measured by results. 


HEWLETT 
PACKARD 


dp 


xg USHA 3LAg Œ Iw Ye $6 


ssedpubq 31j was sau03 ;ndu "uuof aumuiauas up umons ‘prada qujida»ioa ay) fo uoysas Anjdsip puw Suruunss ayy :qg ams 


'aBn md 40151521 £0680 19 T£ Aa]pvag-uajry ayi fo saajad ui pasn aq fiui 10451524 342428)(] 'àd02$0]]I280 un 04 juas $1 md gno pus ‘unf 


10K 200 K 
, FROM BANDPASS 31Hz: NN OSCILLOSCOPE 
ic? FILTERS (FIGURE 5n) 62n2 C> CONNECTIONS 
CD4011 IC 16 
3 125 kz [ — | C0405? 
| RN I 
ja] r P e AA eson: C> 
2048 Hr =1 SECOND 
A095 Hz = 0.5 SECOND "Tera [> Z-AXIS 
O01 gF “> INPUT 
i kHz [> — (BLANKING) 
2ktHzi > 
+5¥ 

a&sHz[ 

"TRIGGER" 

SCAN it m. T Hl 
TRIGGER C 
+54 Ica 
2N2227 CO4049 
5 å 


| 
| 
| 
! 100K 
| SLOPE 
| i | 
S era id | * 100x di 
| a a 
SOK i 
IC? 
CD4011 : | | 
| "5; : 
Number Type 45V GND —12V 4 12V if I a ] 
l 
2 ixi oe 
MC1458 * ED: | [a - | i16 3 
MC1458 i L 2 1€12 
eee oe at ee M 
MC1458 “a ALLEN BRADLEY anaes 
MC1458 | 316t08503 


C2 
C3 
ICA 
C5 
i6 
ICT CD4011 JOX 0.01 aF 
C8 CD4049 

19  LM741 e a 

CiO  LM741 “LY "RESET SCAM 

IC11  LM741 

ICi2 — LM741 

Cid LM74 

C14  CD4024 

E15  CD4024 

116  CD4051 

(C17 CD4066 


New from HIPLOT" 
multi-pen plotting for as little as $1480*. 


FCC class B tested. 
UL listed. 


The new HIPLOT DMP Series 
6-pen option makes high perfor- 
mance multi-pen plotting affor- 
dable, It's available on the DMP 2, 
3, and 4 models in the HIPLOT 
family so you can enjoy the 
advantages of multi-colored plots 
on 84^ X 11” (DIN A4) surfaces. 
Of course, you also get the standard 
HIPLOT range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir- 
tually every plotting application. 


Big Performance in a Small Plotter 
Since it's introduction, the 

HIPLOT DMP Series has been rec- 

ognized as the innovative plotter 


TM Trademark of Houston Imsrmrament. 
* U.S. Suggested retail prices. 
Centronice® registered trademark of 
Centronks Data Computer Corp. 


DIGITA 


X2 uota ve Cry = 


line which made low-cost, high 
performance digital plotting a 
reality. 


Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver- 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics®com- 
patible interfaces, a choice of con- 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
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the gain until the display appears to 
respond as you speak a word. Con- 
tinue this adjustment until the display 
looks like the sample photos. 

[n bright ambient light the display 
will appear as a single vertical line 
moving across the screen. If you 
darken the room, the persistence of 
the phosphar screen will allow you to 
see the entire voiceprint, 

To record the voiceprint for 
posterity you will need a camera. In a 
darkened room, simply set the 
camera on a tripod, open the shutter 
manually, allow one sample to scan 
on the screen, and then close the shut- 
ter. This is essentially the technique I 
used to produce the sample voiceprint 
photos that accompany this article. 
Unfortunately, since the Tektronix 
2215 has no reticule illumination, no 
scale is reproduced in the photos. 
Keep in mind that there are eight ver- 
tical filter bands and that the x axis is 
half a second. 

Examples of my own voiceprints 
wouldn't be especially helpful to you 
in trying to align your voiceprint 
system, so [ have provided examples 
that can potentially be duplicated and 
compared. All the voiceprint photos 
here were produced using the output 
of a Micromouth voice synthesizer. 
The Micromouth, which ] described 
in my June 1981 article, uses a Na- 
tional Semiconductor Digitalker 
speech-synthesis chip set. It has a 
limited vocabulary which is extreme- 
ly intelligible and eminently 
reproducible. If you have a 
Micromouth, simply connect it up 
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ov 


and compare your results to the 
various prints of words and numbers 
shown here. 


Experimental Results 

What can we learn from studying 
the results of our simple testing? First 
of all, the voiceprints of speech syn- 
thesizers and people are very dif- 
ferent, While the words sound much 
the same to the ear, the frequency 
content is rather different. This dif- 
ference should not bother a computer 
speech-recognition system so long as 
the word templates are set to 
recognize either synthesized or 
natural voices. But because of its 
repeatable speech, the synthesizer 
might provide a good way to initially 
test a speech-recognition system. 

In general, there seem to be con- 
siderable spectral differences between 
the words in the minimum useful 
vocabulary I chose as examples. 
Because of the great differences, a 
speech-recognition system could use 
minimally precise template data to 
differentiate between these words. 

Consider how a computer could 
store these voiceprints as word 
templates. An A/D converter could 
be used to read the filter values. Stor- 
ing the output values from 128 scans 
of eight filters requires 1024 (1K) 
bytes for each word, assuming the use 
of an 8-bit A/D converter. The 
amount of memory required can be 
reduced by eliminating the dead air 
time at the beginning of words and 
between the sounds contained within 
a word. 


ov 


Figure 6: Timing diagram of the voiceprint-recording system. 
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Announcing 23 

new Microboard 
products. 
Now there are over 70 


Microboard problem-solvers 
from "Old Reliable’ 


The first color Microboard Computer New Opto 22* VO interface Microboard. 
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These new products will help you 
to use the power of board-leve! com- 
puters to solve many more of your 
application problems. 

Color development system. 

The first color development sys- 
tem for 1802-series microprocessors. 
ideal for developing your own 1802 
microprocessor, Microboard, or color 
video applications. 

Software development and screen 
editing made easy by colors that 
distinguish your inputs from computer 
responses. Unique cursor, prompt, 
and background color identify Monitor 
and Program Development modes. 
Expandable with any RCA memory or 
IO Microboard. Firmware includes 
floating-point BASIC3, ROM-based 
assembler/editor, and monitor. 

The CDP185695V1 comes 
complete with color monitor, full key- 
board and promprogrammer for only 
$1499** Other models as low as 
$499** at that price the system is an 
ideal BASIC language controller. 

New I/O interface. 

Opto 22" module interface Micro- 
board CDP18S662 provides 24 bi- 
directional parallel 1/0 lines, Solves 
your power problems by interfacing 
directly with industry-standard opti- 
cally isolated plug-in modules and 
racks. 

Unique circuit design enables you 
to select the direction of each signal 
line. No Microboard changes or pro- 
gramming required. 


"Trademark of Opto 22. ""Oplional U.S. distributor resale. RCA Solid Stale headquarters: Somerville, NU. Brussels. Sao Paulo Hong Kong. 


Five new Microboard computers with 1805 


microprocessors and counter/imers. 
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Innovative built-in interrupt struc- 
ture can be programmed to generale 
an interrupt in response to a change 
in one or more signal lines. 


Five new Microboard computers. 


Based on the new 1805 micro- 
processors with built-in counter/ 
timers. The new counter/timer fea- 
tures include real-time event counter, 
pulse-duration timer and program 
decrement counter. 

And these new microprocessors 
have 22 additional powerful instruc- 
tions, including one-instruction call 
and return, and 4 instructions to load 
and store 16-bit words. 

We've put these features of the 
180510 work for you onfive new Micro- 
boards. Each is a complete computer 
system, with read-write memory, 
parallel and serial |/O ports (available 
on 4 of the 5), power-on reset, expan- 
sion interface and ROM sockets. 

Ideal for solving your 1805 or 1806 
microprocessor prototyping needs, 
or lor systems requiring timers 
and counters. 

Industrial chassis series. 

Designed to stand up to tough 
industrial environments. Seven sizes, 
from 4 to 25 slots. Built-in Universal 
Backplane accepts all Microboards. 

Mounting methods almost un- 
limited: 19" rack, NEMA enclosure, 
backwall mounting and even desk-top 
models. 

Every industrial packaging problem 
known to us was carefully considered, 
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resulting in a really usefui smail, 
compact, front access, protected 
family. 

Two initial optional modules make 
these chassis even more versatile: A 
self-contained, plug-in power supply 
that will accept 110-volt or 220-volt AC 
input to provide all logic and analog 
supplies needed for Microboard cards. 

And a Microboard |/O module 
card which mounts into a 4-slot 
segment of the chassis, and holds up 
lo 8 industry-standard optically iso- 
lated power modules in any mix of AC 
or DC input or output signals. Com- 
plete with mating 4-slot cover with 
barrier strips for power connections. 

These new products are part of our 
ongoing commitment (39 new prod- 
ucts in 1981) to develop and produce 
the devices you need to put the flexi- 
bility and power of board-level com- 
puters to work solving your problems. 

And of course, our Microboards 
give you the bonus of CMOS low 
power and -40? C to +85° C operating 
temperature range at no additional 
cost. 

For more information, contact 
any RCA Solid State sales office, 
representative or distributor. 

Or call (800) 526-3862. 
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Rugged, versatile family of 16 industrial | 
chassis and signal-conditioning Microboards. 


Circle 158 on Inquiry card. 


DISCOUNT 
LINE 
1-800-528-8960 


GUARANTEED 
LOW PRICES 


AES 
Viewpoint — $545 


ALTOS 
ACS 8000-15 — $4150 
ANADEX 
9500— $1225 9501 — $1225 


ATARI 
400 16K — $349 BOO 16K — $740 


CENTRONICS 
730 — $600 737 — $750 


DATASOUTH 
DS120— $595 DS180 — $1269 
DIA 
630 — $2095 1640 — $2575 


DISKETTES 
Scotch — $2.50 Dysan — $3.50 


EPROR 
MX80 — $449 MX100 — $739 
HAZELTINE 
1500 — $995 Esprit — $675 

INTERFACES 

SSM-AIO — $160 CPS-CARD — $189 
MORTHSTAR 

HR64DD — $2875 HH64QD — $3150 


LOBO 
Apple Drive/Card — $380/$90 
TRS80 Drive/inierface — $3900/680 
Apple DD Drive — $2740 
MOaDE As 
HAYS-MICROMODEM — $285 
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Teca-BW — $99 Teco Green — $120 
Sanyo-Green — $249 Color — $425 
Amdek-Green — $159 Color — $350 
MRE 
88G — $575 99G — $675 


NEC 
7710 — $2475 7720 — $2875 


BSOROC 
120— $729 135— $799 
SOFTWARE 
All Major Branda — SCALL. 
TELEVIDEO 
812 — $669 950 — $920 


TI! 
810 — $1240 B20— $1795 


OKIDATA 
M80 — $329 SL125 — $3150 
MB2A — $469 SL250— $4200 
M83A — $739 MB4 — $1089 
APPLE XTRAS 


Memory-16K 200ns — $19.95 
Game Paddie Extension — $14.95 
Protyping P.C. Board — $19.95 
CIOTH 
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CORPORATION 
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Perhaps storing the output 
amplitude of the filters is un- 
necessary, and a simple threshold 
detector would be sufficient. A logic 1 
could indicate that there is some spec- 
tral content in that frequency range 
while a logic 0 indicates none. The 
eight instantaneous filter outputs 
could then be stored in a single byte 
rather than eight. This translates into 
a memory requirement of 128 bytes 
per sample period. This presumes 
that information about the frequency 
content of speech with respect to time 
is more important than information 
about the amplitude of the energy in 
the different frequency bands. | think 
it will depend a lot upon the 
vocabulary chosen. 

Finally, | saw little activity in either 
the 31-Hz or the 4-kHz band in speech 
both from my own voice and from 
the Micromouth. This may be a 
limitation of the hardware, but I 
think it would be safe to eliminate 
these passbands from any voice- 
response system. In my experience, 
the three frequency ranges that seem 
to always contain the most energy are 
about 60 Hz to 200 Hz, 200 Hz to 500 
Hz, and 1 kHz to 2 kHz. J am at pre- 
sent unwilling to design a speech- 
recognition system with only three 
sampling passbands, but I'm still 
gathering data. 


In Conclusion 

I haven't yet decided how I will 
configure my speech-recognition 
system, I have only one major design 
criterion so far: because writing com- 
prehensive software algorithms isn't 
among my greatest pleasures in life, 1 
will attempt to do as much in hard- 
ware as I can, 

Perhaps if I stall long enough a few 
inexpensive integrated circuits that 
can do it all will emerge from Silicon 
Valley. I have heard promising 
reports on a few such products. Í 
know of the intense interest many of 
my readers have in the subject, and 1 
intend to build a speech-recognition 
system as soon as J can make it cost- 
effective. 

I hope that this article has at least 
helped you understand some of the 
first steps in speech recognition, If 


you are talented in software, you 
may have been inspired with an idea 
that will make the process easy. But 
at any rate, | hope to have helped 
allay any suspicions that computer- 
ized voice response is a black art. 


Next Month: 

New technological developments 
have made infrared light a convenient 
medium for remote-control or data 
transmission. We'll explore how to 
use it. W 
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Model 925 


Now you can have it all with 
TeleVideos new 925. Code compatible 
with our 910 and 950 terminals, the 
925, with its 6502 microprocessor- 
based control board can emulate our 
912/920 models while operating at 
speeds up to 19.2K baud. This allows 
you to grow within the TeleVideo 
family of terminals, from the conver- 
sational to the smart. 

The 925, a modular designed unit 
that uses the same power supply, 
monitor, and keyboard as the rest of 
TeleVideo's family, has built-in proven 
reliability and quality from begin- 
ning to end. TeleVideos P31 non- 
glare, tiltable, green screen and 
detached selectric style keyboard 
make the 925 a comfortable, low 
stress terminal to use. 

They offer you options; we give 
you standard features like RS232 
printer port, X-on/X-off control, 22 
function keys, user line, 25th status 
line with setup mode, local duplex 
edit modes, and many more. 

Nationwide service is available 
from General Electric Company 
Instrumentation and Communication 
Equipment Service Centers. 

ContactTeleVideo today for 
information on the Performance 
Leader, the 925! 


Y. TeleVideó 


TeleVideo Systems, Inc. 


1170 Morse Avenue, Sunnyvale, CA 94086 
408/745-7760; 800/538-8725 (toll-free outside California) 
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CP/M-86 For 


IBM Personal Computer 


The first available CP/M-86 for the IBM Personal 
Computer has the capabilities you need, including serial 
and parallel printer support, a ‘smart’ screen driver which 
can emulate most popular CRT terminals, 193K disk 
capacity and the facility to read/write the common XEROX 
820 disk format. Innovative features include built in 
horizontal scrolling and screen line editing which lets you 
extensively edit or re-enter your typed lines to CP/M and 
application programs. (Available March 15, 1982) 


CompuView CP/M-86 for IBM Personal Computer. . . $325 
VEDIT-86 with above purchase.............. $100 


8086 Software 


* VEDIT full screen editor for CP/M-86, SCP 86-DOS and 
IBM Personal Computer. Disk and Manual $195 


* CP/M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code $90 


V-COM Disassembler 


Finally a 2-80 disassembler for CP/M which produces 
to code, a cross reference table and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally fast 

and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested ‘INCLUDE’ to other files. Each 
package includes a 30 page manual, sample program files 
and variations of V-COM compatible with the TDL, MAC 
and two types of ZILOG assemblers. $80 


PIICEON 24x80 S100 
Video Board 


The PIICEON V-100 offers memory mapped speed, 
but being I/O mapped, uses no memory space nor bank 
select. Lower case descenders, hardware scrolling and 
other features. Fully assembled with 1 year warranty by 
PIICEON the company known for reliability. 


PIICEON with software driver... 2... .000000. $470 
PIICEON board only...............-.-0-. $450 
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Software ^n Industry Standard for CP/M & 8086 


CP/M 
CUSTOMIZABLE 
FULL SCREEN EDITOR 


Uniquely 
User Oriented 


VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. The customization 
(installation) process makes VEDIT 
the only editing package that allows 
you to determine your own keyboard 
layout and use any available cursor 
and function keys. Just think of the 
difference it in your ease of 
learning and usage to cursor and 
function keys instead of memorizing 
obscure control characters. This 
customization is menu driven, extends 
to much more and takes only a few 
minutes. 


Unequaled 
Hardware Support 


The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes ‘smart’ terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals like 
the Televideo 920/950, Heath H19, 
and IBM 3101 are all supported. The 
memory mapped version is extremely 
flexible, supports bank select such as 
on the SSM VB3 and screen sizes up 
to 70 X 200. 
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Ap 
Full Screen Editing 


VEDIT gives you true "what you 
see is what you get’ full screen editing 
with an extensive set of features for 
creating and editing standard text files 
of up to one diskette in length. Very 
large files are effortlessly handled by 
VEDIT's ability to edit up to 47K of a 
file entirely in memory without 
performing any slow and annoying 
disk accessing. And you can handle 
multiple files, insert a specified line 
range of another file anywhere in the 
text and even change diskettes. 


User Oriented 
Features 


You get the features you expect, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and flexible macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PL/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will ‘Undo’ the changes you 
just made to a screen line. And if 
you run out of disk space with VEDIT, 
you can easily recover by deleting old 
files or even inserting another diskette. 
It is therefore no surprise that VEDIT 
is the industry standard for program 
development editing. 


trademark of ppke 


Compaction. 


Word Processing 


VEDIT is suitable for simple 
stand-alone word processing, or it 
may be used in conjunction with a 
text processor. Its features include 
word wrap, adjustable left margin, 
reformatting of paragraphs, word 
oriented cursor movement and 
deleting, and imbedding of printer 
control characters. VEDIT can print 
any portion of your file and display 
the cursor’s line and column 
positions. 


Now for 
IBM 


Personal Computer 
XEROX 820 


Ordering 


Please specify your micro- 
computer, video board or the CRT 
terminal version, the 8080, Z80 or 
8086 code version and disk format. 


VEDIT - Disk and manual 


Manual only............ $15 
VISA and MASTER CARD Welcome. 


Apple II Softcard * TRS-80 II and I 
SuperBrain * Heath H8/H89 * Altos 
NorthStar * Vector * MP/M * IBM 


1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48105 
(313) 996-1299 
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Apple Panic 


Personality —it's a major factor 
in distinguishing arcade best-sellers 
from the ones that lie around 
gathering dust in a corner. In coin- 
operated arcade games, it is not the 
only factor in determining suc- 
cess—anything with enough color, 
sound, and action will attract an 
adequate following. However, per- 
sonality is a greater factor in 
microcomputer-based arcade 
games because they have fewer dis- 
tracting frills. Of the many games 
I've seen in the past six months, 
Apple Panic has far more person- 
ality than any of several equally 
well-done games for the Apple II 
or II Plus microcomputers. Addi- 
tionally, Apple Panic is an original 
game. It is not just a simplified 
copy of a coin-operated game. As 
a game that's available only for 
microcomputers, you can show it 
off to coin-op game snobs. 

Like many successful arcade 
games, Apple Panic has a simple 
but eccentric premise. Your player 
is trapped in a world of walkways 
and ladders. The objective is to 
keep your player alive as long as 
possible. Of course, no arcade 
game is complete without a merci- 


6B March 1982 © BYTE Publications lnc 


Gregg Williams 
Senior Editor 


Photo 1: An "apple" is knocked 
through a hole by the human 
player, 


less enemy, and Apple Panic is no 
exception. Your enemies are a 
number of flattened “apples” 
(similar to Terrapin Turtle robots) 
that roam the walkways and lad- 
ders. They aren't terribly bright, 
but what they lack in intelligence 
they make up for in number. How 
do you fight back? By digging a 
hole in the walkway, waiting until 
an apple drops into it, and then 
knocking it through the hole to 
smash on the walkway below. 

You.control your player's move- 
ment by using the "L" "L" "K," 
and "M" keys. To dig a hole, hit 
the "A" key while your player is 
moving. (For some reason, your 
player does not always dig a hole 
when you want it to. Although this 
is probably the result of simplify- 
ing the game's algorithm to a man- 
ageable size, I look on it as a 
chance to develop my expertise in 
the game.) 

Once an apple falis into the hole 
and sticks there, you have several 
seconds to return to that hole and 
knock the apple through by hitting 
the "S" key; if you line up two or 
more holes well enough for the ap- 
ple to drop through all of them, 


you get bonus points that increase 
with each extra hole used. When 
an apple falls through a hole, the 
walkway is mysteriously repaired; 
see photos la and ib. (You didn’t 
expect this to be easy, did you?) In 
addition, if you don't get ta a stuck 
apple in time, the dumb but indus- 
trious critter pulls itself out of the 
hole and repairs the walkway. 
Although the apples are slow, 
they don't waste any oppor- 
tunities. If they get close enough, 
they pounce on and eat your 
player. The screen is then redrawn 
with a different arrangement of 
ladders and apples, and you start 
over. On successive screens, you 
usually get more apples on the 
screen. [f you get good enough, 
two new predators, the Green But- 
terfly and the Mask of Death, ap- 
pear; the latter appears only if you 
are very good. You get more 
points for killing them, but they 
are more difficult to kill. The But- 


At a Glance 


Name 
Apple Panic 


Type 
Arcade-style game 


Manufacturer 

|| Broderbund Software 
2 Vista Wood Way 
San Rafael, CA 94901 


Price 
$29 95 


Author 
Ben Serki 


Format 
54 -mch floppy disk 


Language 
6502 machine code 


Computer 


Apple Il or I Pius wth one disk drive |13|] 


or 15 sectors) and 48K bytes of memory 


Documentation 
One-page instrucpon leaflet 


Audience 
Aicade enthusiasts of all ages 


terfly must drop through two holes 


before it is eliminated; if it drops 
from one hole to the walkway im- 
mediately below, it continues 
walking as if nothing had hap- 
pened, (You get an extra player life 
when you kill a Butterfly.) The 
Mask of Death is even more dif- 
ficult to kill; it must fall through 
three holes before it is destroyed. 

One final note on the mechanics 
of the game: your player can fall 
through a hole without injury. 
This is sometimes useful as an 
escape route because the apples 
can't follow. 


Strategy 

Timing is very important in this 
game, It takes a certain amount of 
time to dig a hole or knock an ap- 
ple through a hole. If you under- 
estimate the amount of time need- 
ed when an apple is nearby, it may 
get you before you get it. 

Another element of your 
strategy is the placement of holes 
with respect to ladders. On one 
hand, you like to have a hole be- 
tween you and every apple. On the 
other hand, if an apple falls into a 
hole on the other side of the screen, 
those same holes may prevent you 
from getting ta the trapped apple 
in time. After hastily digging a 
hole, you may find that it is now 
impossible to get to an entire sec- 
tion of the screen. Also, the 
strategy of going to the end of a 
walkway, digging a hole between 
you and the center of the screen, 
and waiting for an apple to come 
after you usually doesn't work— 
the apples aren't smart enough to 
sense you unless you are nearby. 


Conclusions 

Apple Panic is an interesting, 
playful game. It is interesting to 
note that, like Pac-Man (a game 
similar in spirit), it uses engulfment 
as the main form of destruction. 
This is very different from the ma- 
jority of games, which have ob- 
jects shooting projectiles at each 
other. 


Apple Panic makes good use of 
both graphics and sound. When 
walking, the player does not 
flicker (as it would with less skillful 
animation). Nearly constant sound 
effects keep the ear entertained 
without assaulting it, 

Even when played by a novice, 
this game usually lasts longer than 
most other arcade-style games. 
Although the apples will eventual- 
ly overwhelm you, split-second re- 
flexes are not as important here as 
they are in other games. À normal 
game of Apple Panic lasts from 
five to fifteen minutes; it lasts 
longer as you get better, There- 
fore, while still being entertaining 
and engaging, Apple Panic will not 
leave you a nervous wreck when 
the game is over. (Well, less of 
one, anyway.) 

I do have a criticism, however, 
This game does not have the fea- 
tures that allow you to indefinitely 


pause while you turn the sound ef- | 


fects off. Granted, one game can't 
have everything, but these easily 
implemented features are becom- 
ing more common on Apple 
games. Game designers should 
take note, 

Apple Panic is a copy-protected 


disk that boots directly on either | 


13- or 16-sector Apple computers. 
Broderbund Software pledges to 
replace the disk free of charge if it 
fails to boot and to replace it for a 
minimal charge if the disk is ever 


physically damaged. This is | 


another policy that should be en- 
couraged. It takes away many of 
the objections about copy-pro- 
tected disks for programs of this 
nature. 

It should be reemphasized that 
Apple Panic is an original game, 
not a copy of an arcade game. If 
the current trend away from 
microcomputer games adapted 
from coin-operated arcade games 
continues, the work of authors and 
companies that produce high-qual- 
ity original games will become 
more important. E 
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Missile Command 


As your left thumb stabs at the fir- 
ing button, your right hand spas- 
modically tries to control the cursor. 
You see flashes of light, hear bursts of 
sound, and finally it's over. You've 
done it, racked up your best score 
ever playing Missile Command. Have 
you ever wondered why Missile 
Command is such a popular game? 
Despite the claims of Atari that its 


Stanley J. Wszola 
Technical Editor 


development was a long process, 
there are other reasons for its success. 
In this review, I'd like to touch lightly 
upon some of these reasons. 

If you have never pumped a 
quarter into a video arcade game, or 
don’t own an Atari 400 or 800 micro- 
computer, I'll briefly describe the 
game. The Missile Command game 
for the Atari 400 and 800 is an 


pe roduct gogar H ynaDyea 2/18 


Multiuser 
microcomputers-—up to 


~ 19MB Winchester/Tape 
from $8,995 


For performance 
ee nig -MP/M or 

Multiuser operating SyS 
tem for the speed of a mini with 
the case of a micro—supports up 
to 8 terminals and 16 printers. 


For Winchester/T: ape perform- 
ance, you just can't buy a better 
multiuser Microcomputer chan 
the Dynabyte 5710. Take our 
54° Winchester disk drive. 
Either 12MB or ISMB capacity 
with a removable 17MB Cart- 
ridge cape drive. 

Packaged in a single, compact, 
table-cop box. 


See for yourself 

All Dynabyres are backed hy 
Dynabyte's engineering expertise 
and reputation for high quality. 
We'd like ro rell you more. Call 
now! B00-538-3939. In Califor- 
nia, 408-263-1221 or write 
Dynabyte, 521 Cottonwood Dr., 
Milpitas, California 95035. 


 DUnaBNTE 


*57N-Al-O4K, IMB Winchester 17MB Canridge Tapc— $8,995 (list) 
53 1J-B21-64K, ISMB Wincheuer ITMB Cartridge Tape— $10,450 (lis 
CP/M; MP4 trademarks of Digita) Reazerch, le . QASES— vrademark of hane One System, lnc 
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adaptation of the commercial arcade 
game. You become the commander of 
a missile base with armaments con- 
sisting of ABMs (antiballistic 
missiles), You must preserve your six 
cities and missile base from nuclear 
attack by destroying the incoming 
enemy missiles and bombs. 

The enemy is armed with ICBMs 
(intercontinental ballistic missiles), 
MIRVs (multiple independently tar- 
geted reentry vehicle ICBMs), killer 


At a Glance 


Name 
Missile Command 


Type 
Arcade-type game 


Manufacturer 

Atari inc. 

1265 Borregas Ave. 
Sunnyvale. CA 94086 
{408} 745-2213 


Price 
$39.95 


Format 
Plug-in ROM cartridge 


Language 
6502 machine language 


Computer 
Atari 400 or 800 with BK bytes of RAM 
and joysticks 


Documentation 
18-page booklet 


Audlence 
Any Atan computer owner who enjoys a 
good game 


WICAT 68000 
MULTI-USER SYSTEM 150 


STANDARD EQUIPMENT HARDWARE OPTIONS LANGUAGE SUPPORT 
68000 Processor Graphics CRT PASCAL 

256KB RAM Up to 1.5MB RAM C 

10MB Winchester Communications: Auto Answer FORTRAN 

5'4" Floppy Disk Backup and Auto Dial (1200 Baud) BASIC 

5 RS-232 C Serial Interfaces Local Networking APL * 

Parallel Port Videodisc Interface COBOL 

MINE SOFTWARE OPTIONS c 

WICAT Operating System LISP 


UNIX™ V/7 


Assembler 
CP/M" Emulator 


Choice of One Language 


5344 0€«0€«8433 39*899***1*11*$V! 


F PFA PCT AH AETSHAED ESRI fF 0640050404099 0195292.!t1^4 F 694409235801]9112133*93* 1 F osesséetotnateuvtata 


WICAT: ysicins 


— — — EMEN catior write wicar Systems for additional information. 
PO Bo1539 1875 Soulh State Stroomi Orem, Utah 54057. (B01) 224-6400 *UNIX is n trademark of Bell Labs. Moltibus in a Irademark of INTEL 

ADA is a lrademark of the United States Depl of Defense 

CP/M is a trademark of Digital Research 

APL is a product of Ibe Computer Company 


satellites that drop missiles, bombers, 
and smart missiles that can evade 
your ABMs and home in on their 
targets. 

The enemy attacks come in waves. 
Each wave lasts from 30 to 45 sec- 
onds. The waves become increasingly 
more difficult as the game progresses, 
with the sixth wave introducing you 
to the smart missiles. 

You are provided with 30 ABMs 
per wave, These are launched against 
targets by using the joystick to con- 
trol a cursor on the screen. When a 
missile, bomber, or satellite appears, 
you position the cursor over or near 
the target and press the fire control 
button. Your missile base launches an 
ABM toward a detonation mark left 
by the cursor on the screen. The 
resulting atomic fireball, complete 
with the simulated sound of a nuclear 
explosion, will destroy the incoming 
missile or other target. That is, if 
your aim was true, if you allowed for 
a moving target, if you hadn't already 
used all your ABMs, and if the target 
wasn't smart enough to get out of 
your way (smart missiles). 

The game allows you to select one 
or two players. The computer 
automatically keeps score and 
remembers the highest score while the 
game is continuing. You have the op- 
tion of skipping the easier waves of 


The HOMEBRAIN"" is a ded- 


enemy attacks. For example, you can 
practice shooting down nothing but 
smart missiles. 

The object of all this nuclear may- 
hem is to accumulate points. Points 
are scored for every enemy weapon 
destroyed and for every city and 
ABM left at the end of each wave. 


Every two waves, a wave point 
multiplier increases the value of each 
point by as much as six times. Every 
time you earn 10,000 points, you get 
another city to replace one that was 
previously vaporized. 


Why Is It Successful? 

Though none of the editors on the 
BYTE staff advocate nuclear war, we 
all agree that Missile Command is a 
good game. Yet we agree for different 
reasons, and therein lies the reason 
for the game's success. 

Some people enjoy the com- 
petitiveness of trying to better 
another person's score, Others enjoy 
the interaction between human and 
computer, Ánd some enjoy the lights, 
noise, and the satisfaction of sym- 
bolically blowing things up. My en- 
joyment stems mostly from not hav- 
ing to pump quarters into the com- 
puter. 


The Critics 

There are those who object to the 
overt violence implicit in the game, 
After all, the destruction of cities is a 
very violent activity. A friend of 
mine once said that games of this type 
only encourage the acceptance of 
warfare as a viable solution to prob- 
lems that could be settled peaceably, I 
asked if he ever played chess. 
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The revolutionary Discovery multiprocessor is the only system that 
allows the total integration of powerful 16 bit 8086 processors with 

the more standard Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bit/16 bit combination, or as a totally exclusive 
16 bit system only to provide the ultimate in performance and flexibility 
in advanced micro systems. 

Ultimate performance. The dpc-186 is the most sophisticated single 
board microcomputer available today offering more power and faster 
processing time through the 8086 CPU for bigger, more complex 
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and 
is expandable to 1 megabyte. And the dpc-186 is fully compatible with 
the standard DISCOVERY multiprocessor system permitting efficient 
upgrading as future needs develop, without sacrificing any of your 
extensive hardware and software investment. 


World's best multiprocessor system. The DISCOVERY system pro- 
vides separate processors and memory for each of its 16 users. It offers 
full CP/M" and CP/M-86" compatibility, interprocessor communication, 
and shared and private files. Each user can take advantage of shared 
peripherals and cross submitting of tasks between processors. The system 
is controlled by a unique, twa board dpc-280 service processor and 
dpc/os distributed processing operating system. 

By the board or by the system. The DISCOVERY multiprocessor is 
ready for immediate delivery as a complete system, as processor boards, 
and everything in between. It offers exclusive technology in multipro- 
cessing, yet is fully compatible with existing standards including CP/M 
and S-100. It is quite simply unmatched in performance, capabilities 

and offers a far greater degree of flexibility. 

DISCOVERY — offering a whole new world of possibilities. 


For the first time, 8 and 16 bit processor intermixing. 
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Action Computer Enterprises, Inc. 


The Multiprocessing Company 
55 West Del Mar Boulevard, Pasadena, CA 91105 USA 
(213) 793-2440, TWX 910-588-1201 
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*CP/M is a registered TM of Digital Research, Inc. 


When he said yes, I then asked if he 
thought his aggressive activities on 
the chessboard affected his actions in 
real life. A very spirited discussion 
then ensued, with neither of us con- 
vincing the other to change his views. 

Whether the designers of Missile 
Command intended to or not, they 
have presented a game that reflects 
contemporary society. The game 
takes the threat of nuclear warfare 
and, simplifying the concept to the 
extreme, reduces that threat to a man- 


J "m. 3 . "1 D 
1, 


P E 


ageable human level, Whether this 
familiarity with nuclear warfare is 
good or not, I don't know. However, 
it doesn't seem to have affected the 
popularity of the game. 


Conclusion 

Missile Command is a great suc- 
cess, and Atari should be con- 
gratulated on producing such a high- 
quality product. However, it is only a 
temporary success, Programmers are 
constantly working on newer, better 


games, My advice to them is to care- 
fully examine the current successes 
and determine why they work, Then, 
taking their own original games, in- 
corporate those ideas in their own 
programs. 

With the advent of new microcom- 
puters and with the foundations for 
software development already weil 
established, the potential for creative 
programuming is greater than ever. ] 
am excitedly awaiting what's coming 
next. m 


If any computer game deserves the 
title “action game,” this one does. 
Dino Wars is a two-player game in 
which each player controls a 
ferocious dinosaur that attempts to 
bite the other player's dinosaur until 
it cries uncle. Although there is no 
gore and the losing dinosaur always 
survives, the combat between the two 
creatures seems vicious at times. 

The battle takes place on a desert 
plain decorated with several clumps 
of cactus. However, this is not your 
ordinary cactus. If a dinosaur mis- 
takenly runs into one, the creature 
falls over and loses five units of fight- 
ing energy. Perhaps it's fossilized. 

Although the terrain is much larger 
than the field of view displayed on 
the screen, it is not infinite. If a dino- 
saur exits to either the left or the 
right, it eventually reemerges on the 
opposite side of the screen, Even if 
not visible on the screen, battles can 
rage in full force and dinosaurs can 
trip Over unseen cacti, 
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Dino Wars 


George Stewart 
Technical Editor 


The dinosaurs are chunky creatures 
(low-resolution is the term used out- 
side of the prehistoric epoch) modeled 
after Tyrannosaurus rex. One is pur- 
ple, the other blue. (An alternate col- 
or set is available for variety.) 
Although not the most graceful of 
animals, they can swing their tails 
menacingly, open their jaws to bite, 
and swagger around the screen in any 
direction, 

The game is three-dimensional. As 
a dinosaur recedes into the 
background, it becomes smaller, 
eventually shrinking to the size of a 
dot. As it advances, its size increases 
to a stage where it consumes much of 
the screen. 

Joysticks are used to control the 
combatants, Although these joysticks 
permit 360 degrees of apparent con- 
trol, the dinosaurs can actually move 
in only six directions. As a result, 
they appear to hop from one stance to 
another, 

The object of the game is to bite the 


At a Glance 


Name 
Dino Wars 


Type 
Animated dinosaur combat game 


Manufacturer 

Radio Shack 

1800 One Tandy Center 
Fort Worth, TX 76102 


Price 
$39.95 


Author 
Robert Kilgus 


i Format 
| Plug-in ROM cartridge 


Computer 

TR$-80 Color Computer with two joystick 
controllers; 16K bytes of RAM recommend- 
ed for best results 


Audience 
Game fans age 6 and up 
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VIDEO DISPLAY 
12 inch 

80 ch x 25 iine 
80 ch x 20 line 
40 ch x 25 line 
40 ch x 20 line 
Color (8 colors)/Green 
Smooth Scrolling 


* FUNCTION KEY 
Programmable 

10 Keys 

+ FLOPPY DISC 

5 inch x 2 deck, 280 KBideck 
Dual sided — Double density 


+ SUPER FUNCTION KEY 
Programmable 
10 Keys 


e PRINTER 

Dot Impact 

80 chisec. 

80 chiline, 40 chiline 

Alphabets (capital/small), Numerics, 

Katakana 

Various Symbols, Hiragana, Kanji 

Roll Paper/Sproket Paper 

3 Copies 

Dimensions: 510W x 683D x 505H mm (Cc 
510W x 508D x 505H mm waht 

input Voltage: AC 117V/220V +10% 50/60Hz 

Option: Light pen Rom Cartridge 


Selectable by Programming 
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SMC USA INC. 


20610 Manhatten Pl. 
Suite 112, Torrance CA. 90501 USA 
Tele: 213-320-9880, Telex: 182379 bmcing 


other dinosaur while it is vulnerable, 
i.e., while it has its back turned or is 
recovering from a nasty fall over a 
cactus (the Marquis of Queensberry 
rules don't apply in this primitive 
world). After sustaining an effective 
bite, a dinosaur falls to the ground 
with a resounding crash. 

When two experienced players con- 
trol the dinosaurs, the battle 
resembles an awkward ballet, with 
the dinosaurs constantly circling each 
other while vying for a shot at each 
other's weak point. When beginners 
play, the action is more likely to 
resemble a pastoral scene in which the 
two dinosaurs wander around aim- 
lessly, occasionally engaging one 
another with little effect and separat- 
ing again. 

To make a dinosaur bite, you press 
the joystick button. The" dinosaur 
issues an awesome roar as it closes its 
jaws on air, cactus, or the opposing 
dinosaur, Generating this sound is 
one of the more satisfying aspects of 
the game. 

Both dinosaurs start out with 100 
units of energy. Each time a dinosaur 
is successfully bitten in a clinch, it 


loses 20 points; if bitten while recov- 
ering from a cactus fall, 10 points; 
falling over a cactus costs five points. 
The game ends when one of the 
dinosaurs loses all its points. 

À prerequisite to enjoying this 
game at length is a sense of the 
ridiculous. Without that, you are apt 
to become frustrated by some of its 
limitations. For example, while either 
dinosaur is roaring, all action on the 
screen halts because the Color Com- 
puter's microprocessor is totally pre- 
occupied with the task of generating 
the sound (a hardware limitation). 

Here are bite-by-bite reports from 
two noteworthy dina wars. 

In the first battle, one player was 
an expert, the other a beginner. This 
quite typical case corresponds to 
computer owner and friend, The ex- 
pert player used a sneak-attack 
strategy: his dinosaur stayed just off- 
screen until the beginner's dinosaur 
presented a vulnerable back. Then 
the expert's dinosaur lunged into 
view, bit effectively, and retreated 
again, Five such attacks were enough 
to send the beginner's dinosaur into 
squeaking submission (a defeated 


dinosaur always runs off yelping 
toward the horizon). 

In the second battle, two jaded 
players searched for a nonviolent use 
of the game. The cactus provided an 
answer. À dinosaur can become 
hopelessly entangled in a cactus; each 
time it gets up, it immediately falls 
down again, losing five points each 
time. Accordingly, the object of this 
absurd battle was to be the first to ex- 
pend all one's energy in mortal com- 
bat with a cactus. 

Dino Wars is primarily a noveity, 
but a good one. It allows two players 
to work off all sorts of aggressions 
toward each other and plant life. 
However, it is not a game you can 
grow with; it doesn't take long to 
"peak out.” It is not an intellectual 
game like Adventure, nor does it get 
your adrenaline going as does a fast- 
paced game of Star Raiders. Com- 
pared to one of these, you might say 
Dino Wars is prehistoric. 8 


MEMORY EXPANSION MODULE ron IBM PERSONAL COMPUTER 


u Directly expands memory to 256K Bytes. Replaces three 
64K Byte cards. (larger configurations available) 

u Each card aged at high temperature and voltage margined; 
less than 350 mA of -F 5v; one year warranty. 


u Available at participating COMPUTERLAND stores: 


contact factory for further information. 

a Intermedia Systems: 10 year old company; also 
produces CAD and Medical Graphic Display systems 
for Hewlett-Packard computers. 
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One of the great masters? 


Although the Datasouth D5180 matrix printer may not exactly rate as a work of art, our customers have a very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the —— Many of our sales now come in the form of repeat business — a strong testimonial to the acceptance of 
a product. 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we carry through research and development, production and quality con- 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 
or 16.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The expanded 2K FIFO print buffer 
handles a full CRT T screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- 
ing communications problems, and for APL users, the dual ASCII/ 
APL character set option. 

Check ourlist of features and we think youwillagree that the DS180 
offers the most complete performance package in matrix printers. 
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The DS180 is available nationwide through our 
network of sales/service distributors. 
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For more information on these products and other business, industrial, 
and scientific computing solutions, contact your nearest CompuPro systems center. 
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CompuPro is a division of Godbout Electronics, Oakland Airport, CA 


The Atari Tutorial 


The Atari 400 and 800 home com- 
puters have extensive hardware 
sound capabilities. Four independent- 
ly controllable sound channels are 
able to play simultaneously. Each 
channel has a frequency register 
determining the note and a control 
register regulating the volume and the 
noise content. Several options allow 
you to insert high-pass filters, choose 
clock bases, set alternate modes of 
operation, and modify polynomial 
counters, This article will explain 
these options; next month, part 8 will 
show how to call these options from 
both BASIC and 6502 machine 
language. 


Definitions 
For the purposes of this discussion, 
a few terms and conventions need to 


be clarified: 


1 Hz is 1 pulse per 
(hertz) second 

1 kHz is 1000 pulses 
(kilohertz) per second 

1 MHz is 1,000,000 pulses 
(megahertz) per second 


A pulse is a sudden voltage rise 
followed somewhat later by a sudden 
voltage drop. If a pulse is sent to a 
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Part 7: Sound 


Bob Fraser 
1639 Martin Ave. 
Sunnyvale, CA 94087 


television speaker, it will be heard as 
a single pop. 

A wave, as used here, is a con- 
tinuous series of pulses, Different 
types of waves exist, each of which is 
distinguished by the shape of the in- 


The smaller poly 
counters repeat often 
enough to create 
droning sounds that 
rise and fall quickly. 


dividual pulses. Waves created by the 
Atari computer are square. Brass in- 
struments typically produce triangu- 
lar waves, and a human voice pro- 
duces sine waves. 

A shift register is like a memory 
location (in that it holds binary data) 
that, when so instructed, shifts all its 
bits to the right by one position (i.e., 
bit 5 will get whatever was in bit 4, 
bit 4 will get whatever was in bit 3, 
and so on), Thus, the rightmost bit is 
pushed out, and the leftmost bit 
assumes the value on its input wire 
(see figure 1). 

"AUDFn" is read "any of the audio 
frequency registers, AUDF1 through 
AUDF4.” Their addresses are, respec- 
tively, hexadecimal D200, D202, 


D204, and D206 {decimal 53760, 
53762, 53764, and 53766). 

"AUDCn" is read “any of the 
audio control registers, AUDC1 
through AUDCA." Their addresses 
are, respectively, hexadecimal D201, 
D203, D205, and D207 (decimal 
53761, 53763, 53765, and 53767). 

For the purposes of this discussion, 
frequency is a measure of the number 
of pulses in a given amount of time; 
that is, a note with a frequency of 100 
Hz means that in one second exactly 
100 pulses will occur. The more fre- 
quent (hence, "frequency") the pulses 
of a note, the higher the note, For ex- 
ample, a singer vocalizes at a high fre- 
quency (5 kHz), and a cow moos at a 
low frequency (100 Hz), The words 
"frequency," "note," "tone," and 
"pitch" are used interchangeably. 

Noise and distortion are also used 
interchangeably, although their 
meanings are not the same. Noise is a 
more accurate description of the func- 
tion performed by the Atari com- 
puter. 

All examples are in BASIC unless 


This article appears in slightly different 
form in De Re Atari, published by Atari 
Inc.. and is reproduced with ils express 
permission, 
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From picture perfect. 
To letter perfect. 


Amdek Amdek 
Color-I Video-300 
FCC/UL approved 
At Amdek, we make monitors for people who compatible with most computer and word processing | 
demand state-of-the-art color. And for people who systems. So compare our performance with other 
know that crisp, clear text display is an art in itself. monitors. Then compare prices. For quality and value, 
Our versatile Color-I 13" video monitor features you'll choose Amdek. 
standard NTSC composite input, front-mounted con- NEW THIS FALL: our advanced high resolution 
trols and a built-in speaker with audio circuit. Our Color-II monitor with interface board for Apple II com- 


popular Video-300 12" Green Phosphor monitorhasan patibility. Color-IIfeatures RGB, TTLinput and 560(H) | 
easy-to-read, non-glare screen, 18 MHZ band width x 260(V) resolution for crisp 80 x 24 character display 
and 80 x 24 character display. and exceptionally sharp color graphics. Ask your 

Both offer easy portability, with lightweight dealer about an Amdek Color-IL, Color-I, or Video-300 
cabinetry and molded-in handles. And both are fully monitor today. 


2420 E. Oakton Street, Suite "E," Arlington Heights, Illinois 60005 (312) 364-1180 TLX: 25-4786 


BEFORE SHIFT 


AFTER SHIFT 


Figure 1: Operation of a shift register. 
Here, all bits are shifted one bit to the 
right. As the rightmost bit is lost, some ex- 
ternal value fills the leftmost bit, 


otherwise stated, Type the examples 
exactly as they appear. If there are no 
line numbers, don't use any; if several 
statements are on the same line, type 
them as such. 


Sound Hardware 

Sound is generated in the Atari 
computer by the POKEY chip, a cus- 
tom integrated circuit designed 
especially for the Atari 400 and 800; 
POKEY also handles the serial I/O 
bus and the keyboard, The POKEY 
chip must be initialized before it will 
work properly. Initialization is re- 
quired after any serial bus operation 
(cassette, disk drive, printer, or RS- 
232C read/write). To initialize 
POKEY in BASIC, execute a null 
sound statement; that is, SOUND 
0,0,0,0. In machine language, store a 
0 at AUDCTL (hexadecimal D208 — 
decimal 53768) and a 3 at hexa- 
decimal 232 (decimal 562); this is the 
shadow location for the SKCTL 
register at hexadecimal D20F (decimal 
53775). 


The Audio Frequency Registers 
Each of the four audio channels has 
a corresponding frequency register 
that controls the note played by the 
computer. The frequency register 
contains the number N used in a 
divide-by-N circuit. This is not a divi- 
sion in the mathematical sense, but 
something much simpler: for every N 
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Bit Number 


distortion 
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Figure 2: An example of a divide-by-4 process. The circuitry for this process allows only 


every fourth pulse to pass through. 


pulses coming in, one pulse goes out. 
For example, figure 2 shows a divide- 
by-4 function. 

Ás N gets larger, output pulses 
become less frequent, making a lower 
frequency note, 


The Audio Control Registers 

Each channel also has a corre- 
sponding control register. These 
registers allow the volume and distor- 
tion content of each channel to be set, 
The bit assignment for AUDCn is 
given in table 1. 


Volume 

The volume control for each audio 
channel is straightforward. The lower 
4 bits of the audio-control register 
(AUDCn) contain a 4-bit number that 
specifies the volume of the sound. A 
zero in these bits means zero volume; 
a fifteen means as loud as possible. 
The sum of the volumes of the four 
channels should not exceed thirty- 
two because this forces overmodula- 
tion of the audio output. The sound 
produced tends to actually lose 
volume and assume a buzzing quali- 


ty. 


Distortion 

Table 1 also shows that each chan- 
nel has three distortion-control bits in 
its audio-control register, Distortion 
is used to create special sound effects 
any time a pure tone is undesirable. 


volume 
only bit 


Table 1: Bit usage in the AUDChn registers (AUDCI through AUDCA). 
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The computer's use of distortion 
offers great versatility and control. It 
is easy to synthesize an almost endless 
variety of sounds, from rumbles, rat- 
tles, and squawks to clicks, whispers, 
and mood-setting background tem- 
pos. 

Distortion, as used here, is not 
equivalent to the standard interpreta- 
tion. For example, intermodulation 
distortion and harmonic distortion 
are quality criteria specified for high- 
fidelity stereo systems. These types of 
distortion refer to waveform degener- 
ation, where the shape of the wave is 
slightly changed due to error in the 
electronic circuitry. The computer's 
distortion does not alter waves (they 
are always square), but rather deletes 
selected pulses from the waveform. 
This technique is not adequately 
characterized by the word "distor- 
tion.” A more descriptive and ap- 
propriate term for these distortion 
methods is “naise.” 

Before you can fully grasp what we 


SHIFT 


gr ruit 


RANDOM PULSES 


Fani WIRE 
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Figure 3; An exemple of a poly counter, 
By letting the new leftmost bit be deter- 
mined by some algorithm (here, an ex- 
clusive NOR of bits 3 and 5), a poly 
counter can produce a semirandom 
stream of bits. The pattern of the bits will 
eventually repeat, but the length of the 
pattern depends on the width in bits of the 
poly counter. 
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The IBM Personal Computer 
Personal, Professional, Technical — or somewhere in between ... 
PC-MATE™ makes the IBM Personal Computer a perfect match 


PC-MATE™ from TECMAR is the first and only complete 
expansion series available for the IBM Personal 
Computer. There are currently more than twenty PC- 
MATE" expansion options available, and new products 
are continuously added to the list. 


When you want more from your IBM Personal 
Computer, look to PC-MATE". 


You can create a SUPER PERSONAL COMPUTER 
with household lights and appliance control, voice 


output, and give it more memory than any ordinary 
personal can handle. 


Or make it a PROFITABLE PROFESSIONAL 
SYSTEM with expansion space and a Winchester disk to 
handle more business accounts. Increase memory up to 


the system limit and process those accounts faster. Add 
flexible I/ O interfaces and put yourself on line to outside 
information sources. 


As an INTELLIGENT LABORATORY TOOL. with 
interfaces to IEEE 488 instrumentation, analog signals, 
stepper motors and video signals, your IBM Personal 
Computer becomes the perfect workbench assistant. 


Hardware, Software, Accessories — PC-MATE™ provides 
the highest quality and the greatest possible range of 
functionality for the IBM user. 


Ask vour local computer store for more information on 
the PC-MATE™ series from TECMAR, or call for the 
name of your nearest authorized PC-MATE" dealer. 


PC-MATE™ EXPANSION OPTIONS 


Personal Computer Expansion Chassis (see photo) 
192K and 256K Dynamic Memory with Parity 
Winchester Disk Drive and Controller 

Parallel Medium Speed Input/Output Interface 
Serial Medium Speed Input/Output Interface 
Parallel High Speed Input/Output Interface 
Serial High Speed Input/ Output Interface 
Analog to Digital Converter - 8, 12, 14, 16 Bit 
Dust Cover Set for IBM PC and Peripherals 
High Speed Static Memory (RAM/ROM) 
Digital to Analog Converter - 8 and 12 Bit 
Multi-System Printer Sharing Facility 
CMOS Memory with Battery Backup 

System Clock with Battery Backup 
Electrically Erasable EPROM 
BSR X-10 Device Controller 
Stepping Motor Controller 

Video Image Digitizer 
IEEE 488 Interface 
Prototyping Board 
Music Synthesizer 
Voice Synthesizer 
Extender Board 


One Year Warranty 


Additional products 
are already under 
development, so if 
we don't have what 
you need, chances 
are good that we 
soon will. 


| ; „g+ PERSONAL COMPUTER PRODUCTS DIVISION 
Tecmar [nc. 23600 Mercantile Rd., Cleveland, OH 44122 (216) 464-7410 


Welcome to a tour of the biggest Apple. 

The Apple* III Personal Computer — the most 
powerful machine in its class. 

Because it's the only personal computer that 
lets you add up to 256K RAM, hang on a full 


complement of peripherals, and still have four ex- 


pansion slots left for future growth. (Unlike some 
micros which become woefully "slot-bound" 
when upgraded to maximum memory.) 
Because it's the only machine now using 64K 
RAM chips to keep 256K tidy on a single board. 
because it's the only machine that gives 
you the help of SOS. 


THE MOST SOPHISTICATED OS. 
SOS is the Apple III's Sophisticated Operating 


System, an elegant software interface that frees 
ou from most system control tasks. It features a 
ierarchical file system, device- and user-level 

interrupt capabilities, a device-independent file 

system and memory management capability. 

Since all Apple III languages use SOS, they 
share a common disk format. So Apple III pro- 
grams can merge and communicate — a Pascal 
application program can directly access a BASIC 
text file, for example. 


Hewlett-Packard | [BM Persona! 
ZEE 


128K 


No expansion No extra expan- 
slots | sion slots in fully 
| configured” 
192K system 


Diskette Storage ( per drive) 


wk EK [x — 


Mass Storage (per drive) 


High resoiution 
B/W or 4-color 
(color requires 
additional card) 


Word 
VisiCak* 
Communications! Communications | Communications 


CP/M"* library CP/M" 86 


programs 


CHM“ library 


(available 
Spring, 1982) 


"Fully amire” means system meludes, ac animum. monito print 2-disk dewes and R3-217 
‘CORTE FCN CREE. 


NOTE Char: baed an marufacrarer's informarem avaible: as of December, 1981 


VE SEEN THEIR 


ERATION 
AT OUR THIRD. 


SOS Msc system resources to make the 
most of dynamic memory, simplifies programming 
with standard device and file interfaces for all 


uages, and speeds software development by 
reducing program size and complexity. 


OUR NEW PROFILE. 


ProFile™is Apples new personal mass storage 
system —a quick, quiet 5MB hard disk ideal for 
software development or any mass storage applica- 
tion. Shown above twixt monitor and console, it 
comes with everything you need to get up and 
running, including interface card and driver 
software. 

The II's standard built-in drive is a 140-K 
floppy that can be daisy-chained with three addi- 
tional drives through a back panel connector. 
Which leaves you plenty of expansion slots for 
thin our new Universal Parallel Interface 
Card or our OEM Prototyping Card. 


CHANGE KEYS. 


The cnc: ASCll-encoded keyboard 
pap ns to be fully-programmable. So you can 
SOS) do neat things like remap it into 


DVORK. Or create armies of special function keys. 
Or teach your Apple to write Chinese. 

Its own languages already include Business 
BASIC, UCSD Pascal Assembly and, soon, a 
powerful new COBOL- and, in emulation mode, 
most e me ca ages ri for Apple II. 

up from the ii and you ll see our 
standard Monitor III green E hosphor — (50 
char. x 24 lines, u/1). It can show you some of th 
necs resolution ion graphic ed le— 560 x 192; in 
oose a color monitor, and you 


l6gra 
could bese seeing beak graphics in high 280 x 192 


resolution. HIT LIST. 


We have a new edition of that monster hit, 
VisiCalc*with more modeling space than any other 
version. Plus AppleWriter IIl, a powerful new 
word processing package. Plus a new Business 
Graphics package. Plus a new Mail List Manager. 

Plus a Pascal Utility Library that lets you take 


full advantage of all UCSD Pascal features. 
Plus Access IIl — so aces smart terminal 
software to access mainframes with asynchronous 


communications up to 9600 

Plus Apple H emulation to access that vast 
software library. 
Rus , soon, a CP/M' card to access that other 

rary. 

Even with all this, the A 
remains essentially untappe 

So were offering improved documentation, 
new programmers aids, expert hotline counseling 
and an open rii p the industry leader in 
—— publishing. U 

See your Apple L2. for more information 

and, perhaps, a little comparison shopping. 

We re sure you ll find that between our third 
generation and their first, theres quite a gap. 


vast 


bi III's potential 


The personal computer. 


For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Ine., 10260 Bandley Dr, Cupertino, CA 95014. 
ViisiCalc ix a registered trademark of Personal Software, lnc. UCSD Pascal is a crademark of the Regenta of the Universiry of California CP/M is 2 regraered trademark of Digital Research, Inc. Apple is a tegistered trademark 
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mean by distortion, you must under- 
stand polynomial counters (also 
called poly counters). Poly counters 
are employed in the Atari computer 
as a source of random pulses used in 
noise generation. The Atari com- 
puter's poly counters utilize a shift 
register working at 1.79 MHz. The 
shift register's contents are shuffled 
and fed back into the input; this pro- 
duces a semirandom sequence of bits 
at the output of the shift register. 


POLY COUNTER'S 
RANDOM PULSES 


TONE PULSES 


For example, in figure 3, the old 
value of bit 5 will be pushed out of 
the shift register to become the next 
output pulse, and bit 1 will become a 
function of bits 3 and 5. 

The bit processor gets values from 
certain bits in the shift register (in 
figure 3, bits 3 and 5) and processes 
them in a way irrelevant to this dis- 
cussion. It yields a value that be- 
comes bit 1 of the poly counter's shift 


register, 


m esee FL TLELELTL ELLEN ELELELELT] 
DIVIDED BY N 

PULSES THAT 

MAKE IT THROUGH 


Figure 4: Using the output of a poly counter to create a noisy tone. The resulting sound 
of the output pulse train is considerably modified by using the poly counter output to 
select pulses from a pure square-wave input. 


These poly counters are not truly 
random because they repeat their bit 
sequence after a certain span of time. 
As you might suspect, their repetition 
rate depends upon the number of bits 
in the poly counter; in other words, 
the longer ones require many cycles 
before they repeat, while the shorter 
ones repeat more often, 

On the Atari computer, distortion 
is achieved by using random pulses 
from these poly counters in a selec- 
tion circuit, This circuit is actually a 
digital comparator, but the term 
"selection circuit" is more descriptive. 
The only pulses making it through the 
selection circuit to the output are 
those coinciding with a random 
pulse. Various pulses from the input 
are thereby eliminated in a random 
fashion. Figure 4 illustrates this selec- 
tion method. A dotted line connects 
pulses that coincide. 

The net effect is this: some pulses 
from the frequency-divider circuit are 
deleted. Obviously, if some of the 
pulses are deleted, the note will sound 
different. This is how distortion is in- 


OPTIONS 


1. Processor 
e Z8001 e 68000 


2. Disk Controllers 
e Floppy disk controller 
e Winchester disk 
controller 


3. Memory 
e Memory boards from 
32K to 512K 
e Either processor can 
address up to 16 
Megabytes 


4.1/0 

e Standard serial I/O 

board with 8 RS-232 I/O 
orts 

e Intelligent I/O board 

with 8 ports, 16K dual 

port buffer memory, and 

an 8-bit I/O processor on 

board 

e Parallel I/O board with 

BO bits of parallel I/O 


5. 15 slot mother board 


6. Heavy duty power supply 
e * 5 volts at 40 amps 
e +/- 12 volts at 3.5 amps 
each 

7. Meets IEEE Multibus 
Standard 
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16 Bit Systems 
Z8000 or 68000 


COM PUTEX 


MICROCOMPUTER SYSTEMS 


5710 Drexel Avenue 
Chicago, Illinois 60637 


312 684-3183 


TYPICAL SYSTEMS 


System 3 (ZB001 based) $7053 
Includes: « 28001 processor 
with memory management e 
256K RAM + 8 serial I/O ports 
* Floppy disk controller e 
ZMOS multiuser operating 
system e Dual 8 inch double 
density floppy disk drives « 
Case and power supply 


System 4 (68000) based $7099 
Includes: e 68000 processor 
(Bmhz) e 256K RAM ® 2 serial 
and 4 parallel I/O ports e 
Floppy disk controller e Dual 8 
inch double density floppy 
disk drives « Operating system 
e Case and power supply 


WINCHESTER DISK 

SUBSYSTEMS 

1. 20 Meg B inch drive with dual 
case, power supply, and 
electronic module $3398 

2. 20 Meg add-on 8 inch drive 
$1898 

3. 60 Meg 8 inch drive with dual 
case, power supply, and 
electronic module $5898 


4. 60 Meg add-on 8 inch drive 
$3598 
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THE MATE FOR YOUR MICRO 

PMK Associates, one of the world’s 
largest dealers of computer chess systems, 
is pleased to introduce an extraordinary 
new product for the computer chess en- 
thusiast. The Mate is a strategy game 
peripheral for your Apple Il*, TRS-80t or 
PETt (TRS-80 and PET versions not 
available until June '82). 

[t comes complete with the strongest 
chess program, by far, ever available for a 
microcomputer (requires 32K), plus a 
true, magnetic sensor chessboard with 
magnetic pieces. All you do is move the 
pieces. The Mate senses your move, 
enters it into the computer, shows the 
move on its high-resolution graphic display 
and responds by lighting two LEDs. There 
are no distracting codes to type in during a 
game, and no need to apply pressure on 
the squares of the board. 

UNPRECEDENTED FLEXIBILITY 

Developed by Applied Concepts, Inc., 
whose $600 MCT chess computer was 
ranked number one in playing strength in 
Chess Life's January '82 Issue, The Mate 
also incorporates a wide variety of 
featuren:. 3 levels of play, opening library 
of over 6,000 moves, computer thinks on 
opponent's time, Best/Randomize move 
selection, move suggestions, audio 
On/Off, move erasing, change sides dur- 
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t TRS-80 TM ed Tandy Carp. 


THE ULTIMATE IN COMPU 
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ing game, reverse board, watch replay of 

finished game, printout entire game, And 

for hobbyists who want to write their own 

chess programs, full documentation of the 
interface software is provided, 


As ACI continues to develop new, 
stronger chess programs your system can 
be easily upgraded. And additional pro- 
grams for checkers, Reversi and other 
strategy games will soon be available, The 
Mate comes complete with sensory board, 
magnetic chess pieces, plug-in computer 
interface card, interconnecting cable, 
game program on cassette or disk and 
operation/ programming manual for just 
$269.95. 


FREE BONUS BOOK 


Each unit is covered by our 15-day 
home trlal, money-back guarantee. And 


3 PET TM of Comanodonr Barner Machines 
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TER CHESS - THE MATE 


€" 


we will promptly exchange any defective 
unit still under the manufacturer's 90 day 
warranty. We maintain a large inventory, 
and most orders are shipped within 48 
hours of receipt. Order before August '82 
and we will include, free of charge, the 
chess classic Bobby Fischer Teaches Chess 
developed in cooperation with Xerox 
Learning Systems. 

There is no game for your micro more 
stimulating than chess, and in computer 
chess there is nothing more powerful than 
The Mate. 

To order, mall your check to: PMK 
Associates, PO Box 598, East Brunswick, 
NJ 08816 (please include $5.00 for 
shipping; NJ residents please add 5% 
sales tax; include $10.00 extra for disk 
format). Customers in Alaska, Hawaii and 
foreign countries please contact us for 
shipping charges. For fastest service, credit 
card holders may use our 24 hour Toll 
Free order number - 

1-800-835-2246 
ask for Carol 

Please call (201)246-7680 for technical 
questions and further Information. 

DEALER INQUIRIES INVITED 
COMPUTER AND 
ELECTRONIC PRODUCTS 
FOR THE HOME 
P.O. BOX $98 
NEW JERSEY Cems 
(201) 226-1680 
14 HOURS A 


ASSOCIATES 


DAY 


troduced into a sound channel. 

Because poly counters repeat their 
bit sequences, their output pattern of 
pulses is cyclic. And since the selec- 
tion circuit uses this output pattern to 
delete pulses from the original note, 
the distorted note will contain the 
same repetitious pattern, This allows 
the hardware to create noises such as 
drones, motors, and other sounds 
having repetitive patterns. 

The Atari computer is equipped 
with three poly counters of different 
lengths, which can be combined in 
many ways to produce interesting 
sound effects. The smaller poly 
counters (4 and 5 bits long) repeat 
often enough to create droning 
sounds that rise and fall quickly; the 
larger poly counter (17 bits long) 
takes so long to repeat that no pattern 
to the distortion can be readily 
discerned. This 17-bit poly counter 
can be used to generate explosions, 
steam, and any sound where random 
crackling and popping is desired. It is 
even irregular enough to generate 
white noise (an audio term meaning a 
hissing sound). 

Each audio channel offers six 
distinct combinations of the three 
poly counters, which are listed in 
table 2. These upper AUDCn bits 
control three switches in the audio 
circuit as shown in figure 5, This 
diagram will help you understand 
why table 2 is structured as it is. 

Each combination of the poly 
counters offers a unique sound. Fur- 
thermore, the distorted sounds can 
sound quite different at different fre- 
quencies. For this reason, some trial 
and error is necessary to find a com- 
bination of distortion and frequency 
that produces the desired sound ef- 
fect. Table 3 gives you some rough 
guidelines with which you can begin 
your experimentation, 


Volume-only Sound 

Bit 4 of AUDCn specifies the 
volume-only mode. When this bit is 
set, the volume value in AUDCn bits 
© through 3 is sent directly to the 
television speaker; it is not modulated 
with the frequency specified in the 
AUDFn registers. 

To fully understand the use of this 
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mode of operation, you must under- 
stand how a speaker works and what 
happens to the television speaker 
when it receives a pulse. Any speaker 
has a cone that moves in and out. The 
cone's position at any time is directly 
proportional to the voltage it is 
receiving from the computer at that 


AUDCn Bit 
7 6 5 


time. If the voltage sent is zero, the 
speaker is in the resting position. 
Whenever the cone changes position, 
it moves air that is detected by your 
ear as sound. 

From our definition of a pulse, you 
know that it consists of a rising 
voltage followed by a falling voltage. 


Type of Distortion Carried Out 


0 Divide clock by Irequency, selec! using 5-bit then 17-bit poly counter, then 


divide by 2 


Divide clock by Irequency, selec! using 5-bi poly counter, then divide by 2 
Divide clock by frequency, seleci using 5-bil then 4-bil poly counter, then 


divide by 2 


Divide clock by frequency, seleci using 17-5it poly counter, then divide by 
2 


1 Divide clock by frequency, Ihan divide by 2 (no poly counters used) 
0 Divide clock by frequency, selecl using 4-bit poly counter, then divide by 2 


AUDCTL BIT NO, 


4 BIT POLY 
COUNTER 
17 BIT POLY 


Table 2: Types of distortion available from the Atari 400/800. See table 1 for the 


| usage of other bits in each AUDCn register. An "X" in the second column of the table 


represents a bit that can be either 0 or 1. 


AUBCn Bit Examples of Resulting Sound 
7 6 5 Low frequencies Middle frequencies High frequencies 


0 0 Geiger counter raging fire rushing air sleam 
X 1 machine gun auto at idle electric motor power translarmer 
| Q0 calm fira laboring auto auto with a "miss" 
o 0 buliding crashing in radio interference waterfall 
X 1 pure musical iones 

1 o airplane 


lawn mower aleciric razor 


Table 3; Types of sounds available from the six types of distortion available from 
each ALIDCn register. An "X" in the second column of the table represents a bit that 
can be eitlier 0 or 1. 
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Figure 5: A schematic representation of the effects of bits 5 through 7 of the AUDCTL 
register on the sound sent to the television speaker. 


TELEVISION 


"WHAT IF...” 


Seldom is your first solution to a prob- 
lern the only one, or the one that's 
necessarily best to use. 

That's why our VisiCalc® pro- 
gram is *1 in the business: the most 
widely-used business program ever 
for the personal computer. 

It's a powerful "electronic work- 
sheet" that takes the work out of 
working with numbers. Whether you 
are working with investments, cash 
flow, inventory, estimates, budgets, 
plans— nearly anything numerical, 
the VisiCalc program will help you 
work better, smarter, faster. 

In just seconds, the VisiCalc pro- 
gram can calculate and display the 
answers to involved problems you 
could have spent hours doing by hand. 

Its speed and versatility makes it 
easy for you to explore more alterna- 
tives. You can ask "What if?" , . . just 
change any number in Le problem 
and instantly, the VisiCalc program 
recalculates all the numbers and 
displays the new results. So you can 
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readily analyze the impact of decisions 
before you make them. 

While the VisiCalc program does 
alot by itself, it can do even more for 
you when used with the other Visi" 
programs. That's because they're all 
inter-related, just like your needs and 
tasks, to give you a fully integrated 
solution. For example, automatically 
bring in data stored in our VisiFile™ 
program—suchascustomeror 4 
inventory information — m 
for calculation and 
analysis with your 
VisiCalc program. 

In addition, 
our series 
includes the | 
VisiTrend/Plot;" 

VisiSchedule;" 4 
VisiDex;" 
VisiTerm;" 
VisiPlot;"and 
Desktop/ 
PLAN" 


programs. 


Ask your retail computer store 
salesperson for a demonstration of the 
VisiCalc program. Discover how easy 
it is to take the work out of working 
with numbers. 


VISICALC FROM 
VISICORP” 


PERSONAL SOFTWARE" 


IF you sent the speaker a pulse, it 
would push out with the rising 
voltage and pull back with the falling 
voltage, resulting in a wave of air that 
can be detected by your ear as a pop. 
The following statements produce 
such a pop on the television speaker 
by sending a single pulse: 


POKE 53761,31:POKE 53761,16 


A stream of pulses (or wave) would 
set the speaker into constant motion, 
and a continuous buzz or note would 
be heard. The faster the pulses are 


Our new LEX-I1 was designed for 
the professional. Yet its economical 
$175 price tag makes it affordable 
for small businesses and personal 
use, as well, 

The LEX-11 can be operated | 
with a home or office terminalto | 
communicate with a computerorto | 
communicate between computers. | 
And it works in geographic areas — | 
where other modems fall short. | 

It has a receive sensitivity of | 
—47 dBM (compared to our | 
competitor's —45 dBM), It has | 
a transmit filter which greatly | 
enhances its performance. It | 
weighs only 24 ounces, And its | 
battery power option enables 
you to use it anywhere, | 

If you're looking for a versatile, | 
high-performance acoustical | 


modem, look into the LEX-11. L 
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More Modem. 
Less Moola. 


sent, the higher the note. This is how 
the computer generates sound on the 
television speaker, 

lt is essential to note that in the 
volume-only mode the volume sent 
does not drop back to zero automati- 
cally, but remains constant until the 
program changes it. The program 
should modulate the volume often 
enough to create a noise. Now try the 
following two statements, listening 
carefully after each: 


POKE 53761,31 
POKE 53761,31 


LEX-11 
Acoustically Coupled 
Modem 


For information, mail this coupon 


or call us toll-free at 800-327-8913. 
In Florida, call (305) 792-4400. 


I want to know more about the LEX- 11. 
Please contact me with details. 


| 

| 

Name | 
Title | 
Company — | 
Street n | 
City | 
State/Zip | 
| 

| 

| 


LEXICUN 


Corporation of Miami 
1541 N.W. 65th Avenue 


Cirots 214 on inquiry card. 


The first time you heard a pop, as 
expected. The speaker pushed out 
and moved air. But the second time 
you didn't because the speaker cone 
was already in the extended position; 
an identical extension command did 
nothing to the speaker. Since it 
moved no air, you heard nothing. 
Now try this: 


POKE 53761,16 
POKE 53761,16 


As before, you heard a pop the first 
time as the speaker moved back to its 
resting position, and you heard 
nothing the second time because the 
speaker was already in the resting 
position, 

Thus, the volume-only bit gives the 
program complete control over the 
position of the speaker at any time. 
Although the examples given above 
are only binary examples (either on 
or off), you are by no means limited 
to this type of speaker modulation. 
You can set the speaker to any of 16 
distinct positions. 

For example, a simple triangle 
wave (similar to the waveform pro- 
duced by brass instruments) could be 
generated by sending a volume of 8 
followed by 9, 10, 11, 10, 9, 8, 7, 6, 5, 
6, 7, and back to 8, then repeating 
this sequence over and over very 
rapidly. By changing the volume 
quickly enough, virtually any 
waveform can be created, It is feasi- 
bie, for example, to perform voice 
synthesis using this technique, 
However, this requires the use of 
assembly language. There is more 
discussion of this bit in part 8 of this 
series, 


AUDCTL 

In addition to the independent 
channel-control bytes (AUDCn), an 
option byte (AUDCTL) affects all 
four channels. Each bit in AUDCTL is 
assigned a specific function, as shown 
in table 4. AUDCTL is at location 
D208 hexadecimal, 53768 decimal, 


Clocking 
Before proceeding with the ex- 
planations of the AUDCTL options, a 


On the leading edge of the current technological revolution, these cwo books are written by 
modern thinkers who, like the Renaissance sages of an earlier time, venture across the 
boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 
self-contained thinking machines. 

In Brains, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the 
processing hierarchies of the human brain that in our own heads we find the best model for 
an artificial intelligence computer. He goes on to survey the state of the art of robotics and 
concludes by portraying the social and economic impact of the coming “robot revolution.” 

Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 
between humans and machines. Drawing on the latest research in physiological psychology, 

he predicts that the more intelligent our machines become, the more they will resemble 
their creators in methods of processing information, storing data, solving problems, and 
even in their very circuitry. 

Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 

Behavior, and Robotics will fascinate the layman and challenge the professional. 
Circle 56 on inquiry card. 


m | Please send — Brains, Behavior, and Robotics $16.95 
"Hill . Brains of Men and Machines $15.95 


Name Check Enclosad 


Bill Visa/ 
Address Master Card # 


Fall Toll-Free 800/258-5420 


City State Zip Expiration Date 


BYTE Books 70 Main Street Peterborough, N.H. 03458 Presse add .76 per book to cover shipping cost. ETAS 
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AUDCTL Bit 


Function Performed !f Bit Set 


0 Switches the main clock base from 64 kHz ta 15 kHz 
1 inserts high-pass filter into channel Z, clocked by channel 4 (only fre- 
quencies higher than thai of channel 4 are passed by the filter) 
Inserts high-pass filter inla channel 1, clocked by channel 3 (only fre- 
quencies higher Ihan that of channel 3 are passed by the filter) 
Joins channel 4 to channel 3 to give 16-bit resolution 


Jains channel 2 to channel 1 to give 16-bit resolution 
Clocks channel! 3 with 1.79 MHz 

Clocks channel 1 with 1.79 MHz 

Makes the 17-bit poly counter into a 9-bit poly counter 


Table 4: Modifications to the sound-generation registers available by manipulation 
of the bits in register AUDCTL (location D208 hexadecimal, 53768 decimal). Bit 7 is 


the most significant bit in the register. 


new concept must be explained: 
clocking. In general, a clock is a train 
of pulses used to synchronize the 
millions of internal operations occur- 
ring every second in any computer, 
The central clock pulses continuous- 
ly, each pulse telling the circuitry to 
perform another step in its opera- 
tions. You may remember that a 
divide-by-N frequency divider out- 
puts one pulse for every Nth input 


pulse. You also may have wondered 
where the input pulses come from. 
One main input clock runs at 1.79 
MHz; it can provide the input pulses. 
Also, several secondary clocks can be 
used as input clocks. The AUDCTL 
register allows you to select the clock 
used as the input to the divide-by-N 
circuit. If you select a different input 
clock, the output from the frequency 
divider wil] change drastically. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemceo, Micropolis, NorthStar, 
Osborne and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


products represented. 


ve.s06(06060500202008 
the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 
Plaza 38, 2442 Route 38, Cherry Hill, NJ 08002 — (609) 779-0023 
Callers outside metropolitan areas served by our stores 
Please call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Emplayer 
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Circle 98 on inquiry card. 


For example, imagine that you are 
using the 15-kHz clock, with the fre- 
quency register set to divide by 8. The 
rate of output pulses from the divide- 
by-N circuit would be about 2 kHz. 
But if you changed the selection of 
clocks to get the 64-kHz clock and did 
not change ,the frequency register, 
what would happen? The divide-by- 
N would still be putting out one pulse 
for every eighth input pulse, but the 
input rate would be 64 kHz. The 
result is an output frequency (from 
the divide-by-N) of 8 kHz. Thus, you 
can see that reclocking changes the 
frequency independent of the fre- 
quency register and on a larger scale. 

The formula for the output fre- 
quency (from the divide-by-N) is 
quite simple: 

Clock 


N 


Setting bit O of the AUDCTL 
register switches from the 64-kHz 
clock to the 15-kHz clock, Note that 
if this bit is set, every sound channel 
clocked with the 64-kHz clock will in- 
stead use the 15-kHz clock. Similarly, 
by setting bits 5 or 6, you can clock 
channels 3 or 1, respectively, with 
1.79 MHz. This will produce a much 
higher note, as demonstrated by the 
following example: 


Output frequency = 


SOUND 0,255 + 10, B 
POKE 53768,64 


The SOUND statement causes chan- 
nel 1 to give a low tone, and the 
POKE sets AUDCTL bit 6 to 1, caus- 
ing the pitch generated by channel 1 
to jump to a much higher note. 


16-Bit Frequency Options 

The 8 bits of resolution in the 
frequency-control registers normally 
provide more than adequate resolu- 
tion for the task of selecting any 
desired frequency. There are, 
however, situations in which 8 bits 
are inadequate. Consider what hap- 
pens when you execute the following 
statements: 


FOR 12255 TO 0 STEP —1: 
SOUND 0,1,10,8:NEXT J 


Initially, the sound rises smoothly, 


When you're 
ready to 
stop playing 
around. 


Maybe your home TV was PIGH FIDEL Ify GRAPHICS AHD 
OK as a display when all you were 
concerned with was blasting 
Klingons. 

But if you spend more than 
a couple of hours In front of your 
TV screen, you'll start to pay the 
price in eyestrain. Maybe even 
headaches. 

It's not worth it. Not when 
you can get a Sanyo data moni- 
tor that's specifically desiqned 
for long-term, day-in, day-out use. 


TEXT 


LAE. Gt 
Compare display quality of a 
typical home TV (lef) with a 


9" models with either 


white or easy-on-the-eyes green tive screen (green or white), and 


an optional desk stand with ad- 
justable tilt If color graphics are 
your thing, check our 15" full- 
color models—one with TV- 
|, compatible video Input, and a 
| new ultra-high resolution RGB 
model for computers like the 
IBM, NEC and Apple iil. 
Visit your computer 
| dealer and find out how much 
better things look on a real, 
inant | " | professional monitor from 
TULLE B Sanyo. 
c 9 Anything less is Just 
playing around. 


Sanyo professional monitor (right). phosphors. Or a sleek new 12" 
model with a special antl-reflec- 


Sanyo Monitors have been 
the industry standard for as long 
as there's been a personal com- 
puter industry—in fact they're 
recommended by computer 
dealers and manufacturers allke. 
That's because when you buy a 
Sanyo, you're not just getting a 
stripped-down TV set. You're 
getting a truly professional dis- 
play system. 

Sanyo offers a complete 
selection of monitors for any ap- 
plication. You can choose from 


Communications Products Division 
Sanyo Electric Inc, 1200 W. Artesia Blvd., Compton, CA 90220 (215) 537-5830 


© 1962 Sanyo Electric, Inc 
Circle 345 on Inquiry card. 


Circla 27 on inquiry card. 
alae INA MESOR MR 
AQ 
D2 Disk Utility A 
03 for Apple DOS 3.3 D3 
CF AG 


* LOST PROGRAM “ 
¢ RECOVERY 5 


C5 cc 
cc CI 
G If you haven't D9 
D4 : AQ 
c; Written over that m 


C program accidental- 40 


ce ly deleted, this CI 
C. software can re- os 
cs cover it for you. Ca 
D3 AQ 
AQ : D5 
A  Also,itcan Dé 
i; reorganize your disk (7 
e and inform you of D 
c theremaining D9 
CD s : ilz d Ag 
cy Space available 2n 
CE C} 
ig And, it allows d 
e you to patch any Có 

. A? " CI 
c, Sector: display in C3 


AF Hex and ASCII on D4 


E standard Apple n 
AQ screen. C5 
DO C4 
Ci AQ 
ES Menu driven and E: 


c; easy for the novice 
^9 while still efficient ^ 


Ci | CE 
ce for the professional. 03 
2} Compatible with d 
a M&hRSuperterm. m 
C9 AQ 
D3 C3 


CB For more information or CF 
py toplace your order call: — p, 


G [208]263-1213 ^ 
» Cost: $50 " 


AD We pay first class postage and CI 


PA insurance. You may use VISA or ES 
ag Master Card. CF 
ca C6 


co TO ORDER: sendus your p4 

D3 check, money order or credit card D7 

CB number and expiration dote. 

AU Certified checks avoid clearance D2 
delay. c 


5: ANSWER Corporation >? 
D5 502A North Second Ave. cr 
D3 Sandpoint, Idaho 83864 g 


Ad 0 
AQ ADC2D9 AGCACSD2D2D9AQGD4 C9 C6 CODAAGAG 
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Listing I: A program that uses a 16-bit divide-by-N register, When used with game pad- 
dies in port 1, this program produces a sound with a frequency that can be varied by 
paddies 1 and 2. Paddle 1 changes the sound in large steps; paddle 2 changes the sound 


between two adjacent large steps. 


10 SOUND 0,0,0,0,: REM 
20 POKE 53758,80: REM 


30 POKE 33761,160:POKE 53763, 168: REM 


Initialize sound 

Clock channel | with 1.79 MHz, cleck 
channel 2 with channal | 

Turn off channel 1, turn on channel 2 
{pure tones) 


40 POKE 53760, PADDLE(0):POKE 53762,PADDLE{1) 


50 GOTO 40: REM 


but as it approaches the end of its 
range the frequency takes larger and 
larger steps that are noticeably clum- 
sy. This happens because you are 
dividing the clock by smaller and 
smaller numbers: 15 kHz divided by 
255 is almost the same as 15 kHz 
divided by 254; however, 15 kHz 
divided by 2 differs greatly from 15 
kHz divided by 1. The only way to 
solve this problem is to use a larger 
number that allows you to specify 
frequency with greater precision, The 
means to do this are built into 
POKEY. 

AUDCTL bits 3 and 4 allow two 
channels to be joined, creating a 
single channel with an extended 
dynamic-frequency range. Normally, 
each channel's frequency-divider 
number can range from © to 255 
(which results from 8 bits of divide- 
by-N capability), Joining two chan- 
nels allows a frequency range of 0 to 
65535 (16 bits of divide-by-N 
capability). In this mode, it is possible 
to reduce the output frequency to less 
than 1 Hz. The program in listing 1 
uses two channels in the 16-bit mode 
and two paddles as the frequency in- 
puts. Insert a set of paddles into port 
1, then type in and run listing 1. The 
right paddle tunes the sound coarsely; 
the left paddle finely tunes the sound 
between the coarse increments. 

This program first sets bits 4 and 6 
of AUDCTL; this tells the Atari com- 
puter to clock channel 1 with 1.79 
MHz and join channel 2 to channel 1. 
Once this happens, the 8-bit frequen- 
cy registers of both channels are 
assumed to represent a single 16-bit 
number N that is used to divide the 
input clock, Next, the volume of 


Set paddles to put frequencies in 
frequency registers 


channel 1 is set to 0. Since channel 1 
no longer has its own direct output, 
its volume setting is meaningless to us 
and we zero it. The channe! 1 fre- 
quency register is used as the fine- 
tuning or low byte in the sound 
generation; the channel 2 frequency 
register is the coarse-tuning or high 
byte. For example, poking a 1 into the 
channel 1 frequency register makes 
the pair of registers divide by 1. Pok- 
ing a 1 into the channel 2 frequency 
register makes the pair divide by 256. 
Poking a 1 into both frequency 
registers makes the pair divide by 
257. 

Bit 3 of AUDCTL can be used to 
join channel 4 to channel 3 in the 
same way. 

The following instructions demon- 
strate some interesting aspects of 
16-bit sound (try poking other 
numbers into the last four locations): 


SOUND 0,0,0,0 
POKE 53768,24 
POKE 53761,168 
POKE 53763,168 
POKE 53765,168 
POKE 53767,168 
POKE 53760,240 
POKE 53764,252 
POKE 53762,28 
POKE 53766,49 


High-Pass Filters 

AUDCTL bits 1 and 2 control high- 
pass filters in channels 2 and 1, 
respectively, A high-pass filter allows 
only higher frequencies to pass 
through. In the case of these high- 
pass filters, high frequencies are 
defined as anything higher than the 
output of another channel selected by 


Circle B1 on inquiry card, «ed 


commodore 


the AUDCTL bit combination. For 
example, if channel 3 is playing a 
cow's moo and AUDCTL bit 2 is set, 
only sounds with frequencies higher 
than the moo will be heard on chan- 
nel 1 (anything lower than the 
"moooo" will be filtered out). See 
figure 6. 

The filter is programmable in real 
time because the filtering channel can 
be changed on the fly. This opens a 
large field of possibilities to the pro- 


FREQUENCY 


TIME 


grammer, The filters are generally 
used to create special effects. Try the 
following statements: 


SOUND 0,0,0,0 

POKE 53768,4 

POKE 53761,168:POKE 53765,168 
POKE 53760,254:POKE 53764,127 


9-Bit Polynomial Conversion 
Bit 7 of AUDCTL, when set, turns 
the 17-bit poly counter into a 9-bit 


4«4——— COW'S MOO (PLAYED BY CHANNEL #3} 


CHANNEL #1 

WILL ONLY PLAY 
FREQUENCIES IN 
THIS SHADED AREA 


Figure 6: High-pass filtering in the Atari 400/800. At any given instant, the only fre- 
quencies in channel 1 that are passed by the filter are those greater than the frequency 


being played in channel 3, 


DATAFACE GRO SERIES INTERFACE 


TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 


The Dataface GRQ-11 Inter- 
faceexpands your Olympia ES 
Series electronic typewriter 


poly counter. The shorter the poly 
counter, the more often its distortion 
pattern repeats, or the more discerni- 
ble is the pattern in the distortion. 
Therefore, changing the 17-bit poly 
counter into a 9-bit poly counter 
makes the noise pattern more repe- 
titious and more discernible. Try the 
following demonstration of the 9-bit 
poly-counter option, listening 
carefully when the POKE is executed: 


SOUND 0,80,8,8 
POKE 53768,128 


The first statement activates the 
17-bit poly counter; the second 
changes the counter to a 9-bit poly 
counter. 


Next Month 

Now that we know about the 
various registers that control the 
sound-generating capabilities of the 
Atari 400/800, we will look at several 
BASIC and machine-language tech- 
niques to use sound within a pro- 
gram. E 


5. Circuit board is installed in- 
side typewriter back panel 
along side logic board. The 


into a letter press quality printer for your personal or busi- 
ness computer. And, you still have a fully featured electronic 
typewriter—two machines in one. 
The GRQ Series Interface features: 

1. Standard EIA RS-232-C Serial Interface and Paralle! 
(Centronics compatible). 

2. Standard asynchronous ASC11 code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom- 
modates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options. 

4, Two K buffer; supports X-on, X-off protocol as well as 
RTS signals. 
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connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 


GRQ-10 — CALL FOR SPECIAL 
WHOLESALE PRICE. 
SUGGESTED RETAIL $349.50. 


URTRFERLE IME. 


2372 A WALSH AVE., SANTA CLARA, CA 95050 
(408) 727-6704 
Circle 121 on inquiry card. 


Ada*, (he language of the Büs, is here now. 
Required by the Department of Defense for all 
programming, Ada is a highly Structured, So 
phisticated language, well suited to both ap: 
plications and systems programming. 

SuperSoll Ada is a native coda, fully recur- 
sive, two pass compiler which generates 
"COM" files. While currently a subset, Super 
Soft Ada supports most features of the stand: 
ard Ada language such as: 


pragma arrays case 
lóop for while 
procedure characters integers 
strings flom! disk W/O 


console It printer VO 


SuperS 


Í... First in Software Technology X 


Ada is a state-of-the-art language designed 
for the demanding contemporary userpro 


grammer. Because it is required by the 
Department of Defense, Ada is certain to be 
come a dominant language soon. Begin learn 
ing and using Ada now with SuperSol Ada, 


Ada Compller- [requires 48K CP'MI $25D.00 
Manual & documentation 5 20.00 
Available trom fine dealurs averywhare 

or directi trom 

SUPERSOFT. INC adia, Verat 

P.O. BOX 1628 Au Lu, P 
GHAMPAION. IL 81820 J— id 
217.359.2112 Telex, 270365 et 

fechnical Hol Line way canal 
217-359-2691 d 


The lollówing «5 required Dy (ng Dopariment of Delonse lor copynght protection 

"This compiler is presently an incomplete implamentalion n! the Ada programming 
language. It is intended thal this compiler will be further developed to anable implanentation 
of the complete Ada programming language, and than to be submitted to the Ada Joint Pro 


gram Otlice lor validation." 
Circle 365 on Inquiry card. 
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Build a Half-year Clock 
for the Color Computer 


The ideal clock for a computer sys- 
tem, to my mind, would be an inex- 
pensive, compact, accurate unit with 
a self-contained power supply that 
could be easily interfaced to the com- 
puter system. This article describes a 
clock for the Radio Shack Color 
Computer; it meets all of my goals at 
the expense of some software com- 
plexity. 

The half-year clock (HYC) de- 
scribed here can provide the time 
with a resolution of + 10 seconds or 
better over a six-month period. 
Powered by a self-contained 9-volt 
(V) battery, it can be disconnected 
from the Color Computer at any 
time, set aside, plugged in later, and 
will continue reporting the time. It is 
a compact unit measuring 14 by 9 by 
3.8 cm (54% by 3% by 1% inches). 

The HYC uses seven integrated cir- 
cuits (ICs) plus some discrete com- 
ponents, The project is built using 
wire-wrapping techniques. If you've 
never tried wire-wrapping, fear not: 
11] provide detailed tips for easy con- 
struction. 

Since the HYC communicates with 
the Color Computer via the serial in- 
terface of the computer, I'll start with 
a description of that interface. 


Color Computer Serial Interface 
The complete serial interface of the 
Color Computer is shown in figure 1. 
The four lines of the serial interface 
go to a 4-pin DIN plug on the rear of 
the system. These faur lines are a sub- 
set of the 25 lines normally used in 
other computer systems, such as the 
Radio Shack Models I and III. The 
Color Computer uses asynchronous 
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Fourth in a Series 


William Barden Jr. 
28122 Orsola 
Mission Viejo, CÀ 92692 
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R51 
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1N4148 R26 


P RS-232C iN 


Figure 1: The Color Computer RS-232C interface consists of two comparators and one 
op amp used as a comparator. The TD signal is generated from software by output to 
PIA (peripheral interface adapter) address FF20 hexadecimal. The RD is read into PIA 
address FF22 hexadecimal. The CD signal is not normally used and is an "edge trigger" 
signal generating a PIA interrupt, 


Announcing the Printing 
Breakthrough of the Century: 
na TP-1 Text Printer 


Smith Corona, one of the largest 
manufacturers Of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer—TP-1. The 


TP-1 is a microprocessor controlled, 


high quality daisy wheel printer. 
it produces perfectly formed, 
executive quality printouts at the 
speed of 120 words per minute. 
Typewriter quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
TP-1 may be used with word 
processing systems, microcom- 
puters and most small business 
systems. Compact and attractively 


IMiICFrO" 
IPrinter 


Circle 245 on inquiry card. 
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Ernten ina : in PA call Collect t 215 /a 4523-5366 - 


e Microprocessor 
Electronics 


e Serial or Parallel 
Interface 


e Simple, Reliable 
Mechanism 
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styled, the TP-1 blends well with 
any setting. 

Now, all your letters, documents 
forms and reports can have the 
crisp, professional look you 
demand—for business or personal 
use—at an affordable price. TP-1, 
the electronic text printer. 


Don't delay. Order your TP-1 
TODAY at the low price of $845. 


Micro Printer Marketing offers 
same day shipping, nationwide ser- 
vice and invites dealer inquiries. 
Catalogues available. No shipping 
charges on pre-paid orders. 


iE Vidal KELIN | 


PS 4 MasterCard and Visa Accepted 


Data sent in asynchronous RS-232C format typically consist of a start bit, 8 bits of 
| data, and one or two stop bits. The bits are evenly spaced with no inherent clock. 


BIT INTERVALS 


MARKING s 


SPACING * 


START 3 La 
BIT 


(SPACE) 


LEAST 
SLONIFICANT 
DATA BIT 


5 6 7 4 9 
MARKING * 


PARITY OR most—! t_ stop 
SIGNIFICANT SIT 
DATA BIT [MARK ) 


! 
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Asynchronous Communication 


The EIA standard RS-232C defines 
the format for data communication. 
Therefore, serial communication is 
often called "RS-232C" or "RS-232" 
communication. A system channel de- 
signed for data communication is 
known as a serial or RS-232 port, 

The standard format for asyn- 
chronous communication is shown 
above. In this example, 8 bits make up 
the actual data word. The data are 
asynchronous, that is, they are sent at 
unpredictable times, rather than at 
regularly spaced intervals. A good ex- 
ample of an asynchronous datum is a 
character transmitted from a keyboard 
to a communications system such as 
The Source or Compuserve. The host 
system does not know when to expect 
the next character—it may occur 
within 1/10 second or 10 seconds. Each 
character must be detected and han- 
dled as an independent "event." 

The computer system or device re- 
ceiving an asynchronous character can 
read either a logic 1 or logic 0 on the 
receive data (RD) line. Initially, the RD 
line is at logical 1, called "mark." The 
receiving system or device expects this 
high condition to exist initially. To sig- 
nnl the start of a data word, the trans- 
mitting system sends a start bit by 
bringing the RD line to a fogical 0, 
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called a “space,” for a duration known 
as a “bit time." The length of the bit 
time depends on the data-transmission 
rale and may vary from about 9 milli- 
seconds to 0.1 millisecond. 

The receiving system or device 
detects the start bit, delays 14 bit time, 
and gets set to receive the rest of the 
data word at evenly spaced intervals of 
one bit time. The start bit is followed 
by eight data bits (one of which may be 
a parity bit) and one or two stop bits 
that are always at logic 1 (mark). The 
stop bits ensure that the RD line will be 
marking prior to transmission of the 
next data word. 

The bit rate is the data-transmission 
rate of ali data measured in bits per 
second (bps). Three hundred bps is 
typical for the Color Computer. Each 
character at this bit rate typically is 
made up of one start bit, eight data 
bits. and one stop bit, for a total of 
I0 bits. Thus, 300 bps yields 30 
characters per second. The bit time is 
1/300 second, or 3.33 milliseconds. 

The standard logic levels for RS- 
232C communication are voltages 
above 3 V (logic 0) and below —3 V 
(logic 1). In the Color Computer, the 
voltages used are 12 V for logic 0 and 
—12 V for logic 1. 
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Figure 2: A comparator contrasts two in- 
put signals in relation to each other, If the 
“+” (plus) input is greater than the "—" 
(minus) input, a logical 1 is generated at 
the output; if the "+" input is less than 
the "—" input, a logical 0 is produced. 


serial communication, which requires 
only three lines; the fourth line is 
available for special purposes. See the 
text box for background information 
on serial communication. 

Interface operation. The Color 
Computer's serial interface is made 
up of one comparator (actually an 
operational amplifier) for controlling 
the transmit data (TD) line and two 
comparators for checking the receive 
data (RD) and carrier detect (CD) 
lines. 

A comparator accepts two input 
voltages. If the “+” (plus) input volt- 
age is higher than the "—" (minus) 
input, the comparator outputs a logic 
1; if the “+” input voltage is lower 
than the "—" input, the comparator 
outputs a logic O (see figure 2). 

In the following descriptions, I'll be 
referring to a few "memory" ad- 
dresses in the Color Computer that 
function as I/O lines—part of the 
peripheral interface adapter (PLA). 

TD line. The 741C operational 
amplifier compares the "—" input 
from bit 1 of port address FF20 hexa- 
decimal with the “+” input from the 
voltage divider R23/R24. The “+” 
input is a constant +1.38 V. A logic 
1 on port FF20 hexadecimal bit 1 will 
generate —12 V on the TD line; a 
logic 0 will generate +12 V on the 
TD line. 

RD and CD lines, The two LM339 
comparators have serial data as their 
input. Both have the same configura- 
tion. One is connected to the 
RS232IN line of port FF22 hexa- 
decimal bit 0. The second is con- 
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It's not an unusual 
phenomenon. It 
starts when your 

son asks to 


m Wy > borrow 
aa a tie. Or 
when your 


daughter 
wants to 
use your metal racquet. Sometimes you let chem. Often 
you don't. But when they scare asking to use your IBM 
Personal Computer, it's becter to say yes. 
Because learning about computers is a subject your 
kids can study and enjoy at home. 

* It's also a fact chat the IBM Personal Computer can 
be as useful in your home as it is in your office. To help 
plan the family budget, for instance. Or to compute 
anything from interest paid to calories consumed. You 
can even tap directly into che Dow Jones data bank with 
your telephone and an inexpensive adapter. 

But as surely as an IBM Personal Computer f 
can help you, it can also help your children. 
Because just by playing games or drawing 
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colorful graphics, your son or daughter will discover 
what makes a computer tick —and what it can do. They 
can cake che same word processing program you use 

to create business reports to write and edit book reports 
(and learn how to type in the process). Your kids might | 
even get so “computer smart,” they'll start writing 

their own programs in BASIC or Pascal. 

Ultimately, an IBM Personal Computer can be one 
of the best investments you make in your family's future. 
And one of the least expensive. Starting at less chan 
$1,600 ' chere a system that, with che addition of one 
simple device, hooks up to your home TV and uses your 
audio cassette recorder. 

To introduce your family to the IBM Personal 
Computer, visit any ComputerLand® store or Sears 
Business Systems Center. Or see it all at one of our IBM 
Product Centers. (The IBM National Accounts Division 
will serve business customers who want to purchase tn 
quantity. ) 

And remember. When your kids ask to use your 
IBM Personal Computer, let them. But just make 
sure you can get it back. After all, your son's 

still wearing that tie. === ==" 


tThis price applies to [BM Product Centers. 
Pres may vary at other stores 


For the [BM Personal Cornpurer dealer nearest you, call (800) 447-4700. In Illinois, (RUD) 322-4400). In Alaska or Hawaii, (800) 447-0890. 
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Introducing the Prism Printer'" 
from Integral Data Systems. 

The Prism Printer is the first truly 
modular, field-upgradable dot matrix 
printer. Now your printer can be as 
flexible as the rest of your system. 

No other printer offers you as much 
(or as little) as you need. Start with the 
basic printer which features text-quality 
printing; then add the performance 
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OUR PRINTER 
HOULD BE, TOO. 


modules you need — when you need 
them. Getting into word processing? Add 
the automatic cut sheet feeder. Handling 
lots of data? Install the high speed Sprint 
Mode™. Want to get the big picture? Add 
the Dot Plot™ graphic option. And for 
communicating information and ideas 
faster, nothing is more effective than 
Prism Color™ for high quality, multi- 
color output. 

And that's just the beginning. Addi- 
tional Prism option modules will soon 
be available to help your evolving system 
meet its true potential. You'll never pay 
too much or get too little again. 

If you're an Apple, IBM, or other 
professional micro-computer user, Prism 
Printer is the key to your total system 
solution. At last, the chemistry is right 
between you and your printer. The Prism 
Printer from Integral Data Systems. 

For more information, and the name 
of your nearest Integral Data Systems 
Dealer, call toll free (800) 258-1386. 

In New Hampshire, Alaska and Hawaii, 
call (603) 673-9100. 


Integral Data Systems, Inc. 
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Figure 3: The half-year clock consists of a crystal oscillator, a divider producing 60-Hz pulses, a 9-digit BCD counter, a parallel/serial 
register, and comparator output to the Color Computer. 


nected to the CD line of-port FF21 
hexadecimal. The CD line generates 
an interrupt and is not used in this 
project. 

The “+" input of the RS232IN 
comparator is biased at +2 V by the 
R54/R52 voltage divider. The "—" 
input is connected via a diode to the 
RD line. If the RD line is at 2.6 V 
(--2-V bias plus about 0.6 V for the 
diode), the output of the comparator 
is a logic 0, or about O V. If the RD 
line is less than 2.6 V, the diode will 
not conduct, and the output of the 
comparator is a logic 1, or about 
+5 V. In short, the RS232IN signal 
follows the serial data on the RD line 
and can be tested by reading FF22 
hexadecimal bit 0. 

The third line used in serial com- 
munication is ground, which is con- 
nected to pin 3 of the DIN connector. 


HYC Design 

A block diagram of the HYC is 
shown in figure 3. It interfaces to the 
Color Computer via the RD, TD, and 
ground lines of the serial port. The 
clock count is sent yia the RD line 
after a prompt by the Color Com- 
puter from the TD line. 

At the heart of the HYC are three 
BCD (binary-coded decimal} counter 
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chips. Each chip accumulates a three- 
decimal digit count of 0 to 999, 
Together, the three chips accumulate 
a count of up to 999,999,999, 

The input to the three counters is a 
60-hertz (Hz) signal from the 
oscillator/divider chip. This chip 
takes a 3.58-megahertz (MHz) signal 
from a “color burst" crystal and 
divides it down to 60-Hz signals. 

At any given time, the count in the 
counter chips represents the number 
of 60-Hz pulses received, The max- 
imum count af 999,999,999 rep- 
resents 16,666,666 seconds—about 
192 days. 

The two “universal bus register” 
chips load 16 bits from the counters 
upon command from the Color Com- 
puter, The bits are then shifted out to 
the RD line at a rate of one every Yw 
second. 1t requires three transfers (48 
bits total) to transmit the current time 
to the Color Computer. (Of course, 
the Color Computer has to decode it 
into a usable form.) The detailed logic 
diagram of the HYC is shown in 
figure 4. 

Counters. The counters are 
Motorola MC14553B ICs. Each chip 
increments its count by one each time 
a 60-Hz pulse is received from the 
CLK input. To output its count, each 


chip presents one digit at a time over 
the Q3 through QO outputs. Q3 
through QO represent a BCD digit of 
0000 through 1001. For example, if 
the count in one of the MC14553B 
chips was "678," the outputs on Q3 
through Q0 would be, in sequence, 
0116, 0111, and 1000. 

The chips are outputting their 
counts continually. The scan rate, the 
rate at which the three digits appear, 
is controlled by an external capacitor 
connected to CIA and C1B. A 
1.0-microfarad (uF) capacitor gen- 
erates a scan rate of about 3 Hz, ora 
new BCD digit every 333 milliseconds 
(ms). The scan frequency has no rela- 
tion to the 60-Hz clock frequency. 
This scan frequency is applied to all 
three counters simultaneously so that 
the BCD digits of all sets of Q3 
through QO change at the same time. 

The DS3 to DS1 outputs indicate 
which BCD digit is being displayed 
on the Q3 through QO outputs. 1f 
DS3=0, the most significant digit is 
being output; if DS2=0, the next 
digit is being output; and if DS1=90, 
the least significant digit is being out- 
put. 

To read the current count requires 
three reads of Q3 through Q0: at DS1 
time, D52 time, and DS3 time. When 
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COMPUTER DEVICES 


AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 


FEATURES 


» IEEE 8-100 Bus Compatible Sysiems, ZADA * Table Top or Rack Mountable 


Ba«ed a Two Switched AC Qutlets on Rear Panel 
» Two B-Inch Drives: Single or Double Sided, - 

Double Density Floppy Disk Drives or 10MB * One Year Warraniy on Entire System 

Winchester Hard Disk Drive 


2812 CP/M, 2 Single Sided Floppies....... $3,995.00 
a Z0MB Winchesler and Tape Backup 2814 CP/M, 2 Double Sided Floppies..... 4,395.00 
^ LI 
= 8-Slot Shielded and Terminaied Motherboard 2619 CP/M, " ae Nri ea 6,995.00 
e System Sofiware Selection includes CP/M*, 2824 MP/M, 2 Double Sided Floppies.... 5,195.00 
MP/M* or OASIS** 2829 MP/M, ! 10 MB Winchester & 
Mode 2812/14/24 | Doubled Sided Floppy.... 7,695.00 Model 2319/29 


e Single-User or Multi-User Systems, 
Expandable to 6 Users 


4-100 PRODUCTS 


QUALITY RAM FROM SYSTEMS GROUP 


* Z.RD 4MHZ operation wilb no wait states 

+ JEEE compatible timing - 200 NS 4116's 

«  Faelnry assembled, tested & burned in 
DMB?! 64K (Bank Select, shown).....$ 599.00 
DMAH 64 K. 2j—o vrbi ntadettiteas OH +6524 ARRA $19,00 
OMARK) ABE ono o ouuceussazusonvi tupssasa tens > 489.00 
DM32(0 JBK........... ver s 


CONFIGURE A COMPLETE 5-100 SYSTEM 
WITH 2nd GENERATIONS PRODUCTS 
FROM SYSTEMS GROUP. 


a CPC 2810 (shown) Z-B0À processor board 
(4 MHZ] with 4 serial & 2 parallel 


DUEB. Lii revwa mereri tespen it -e FF. At t] 
«  CPC9R] . sume as CPCZ810 but 2 serial 
pirts only.. bo #isdadöbdjižtissoltrtte ..9349 00 


a FDCS80l/8 - 8" disk controller 
board, up te 4 sinyle/double sided drives, 
single or double densily.—......-..-....$379.00 

e. INO-2504 - 4 channel serial 1/O...... 329.00 

« CHA-100 - Cromix* adaptor bonrd.. $57.00 


CALL US FOR OUR MOST 
CURRENT PRICES! 


*2nd Generation i à trademark of Measurement System. 
and Cootrals, Inc, Crnmis is a trademark of Cromemco, 
inc, CP/M and MP/M are teademarks of Digital 
Research. OASIS ls a trademark of Phase One Syntema, 


PAPER TIGER 
PRINTERS 


IDS 450€ 9x9 Dot Matrix Printer...........$ 899,00 
[DS 360G Wide Carriage Printer...... «c 1,149.00 


TERMINALS 
ADDS Viewpoint... +, hatte tte eae 9399,00 
TeleVideo 910C.... p luere -599,00 
TeleVideo 912C pp peccessageereree > 699.00 
TeleVideo 920C......... eo p4hÀREAAAA 749.00 
TeleVideo 95DC i ica eaee hara 979.0Q 


8" DISK DRIVES 


Shupart BOR. seietiviouiquha «ubsuidi andere $425.00 
NEC FDI160 (double sided) .......... ens 525.00 


DYNAMIC RAMS 


4116 (200ns). ttire 9E of B.s. woe n $24.00 
4164 (64K x 1).... ............. deua da 18.00 


wabash 


8” or Sha" flexible diskettes certified (00%: error 
free with manufacturer's 5-year limited warranty 
on all B” medis. Soft-sectored in boxes of IÒ, 
5%" available in 10-sector. 


(Add $3,00 far plastic Rhrary cases) 


B” single sided, single density................328.00 
A” single sided, double density... sse.: 36.00 
B" double sided. double density... taseeetta 46,00 
5%" single sided. single density.. ....., 28.00 


514" single sided, double densify.....5-..05. 29.00 


TERMS: Minimum order $15.00. Minimum ship: 
ping and handling 53.00. Calif. residenis add 6% 
sales lax. Cash, checks, Mastercard, Visa and pur- 
chase arders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 


INTERNATIONAL ORDERS: Add 15% in pur- 
Chase price for all orders. Minimum ahipping 
charge ix $20.00. Orders with insufficient funds 
ioil! De delayed, Exess funds will be returned 
with your order. All prices are U.S. anly. 
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BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 
AIM 45 KIM SYM PET 844-BUS 

e Plug compatible with the AIM-B85/5YM expan- 
don connector by using à right angle connec- 
tor (supplied. 

® Memory board edge connector plugs into the 
GRDO S44 bus. 

* Connects to PET using an adaptor cable. 

® Uses +5¥ only, supplied from the host com- 
puter. 

e Full documentalion. Awembled and tested 
boards are guaranteed for nne full year. 
Purchase price is fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K RAM, ..................8349.00 

& Tested wih IGK RAM. Wc 319.00 

KIT with all paris except RAM... o 79.00 

Bare board, manual & & hard-to-get parts. 119.00 

PET interface kil. Connects the 32K BAM board 

tuu AK or 8K PET . —— $ 59.00 


AIM Professional Enclosure...$ 189.00 


COMPUTER DEVICES 
1230 W.COLLINS AVE. 


ORANGE, CA 926668 
(714) 633-7260 
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plexed and the count data are brought into the Color Computer in three segments of 2 bytes each. 
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CUSTOM PROGRAMMING, 
——— MEN 


Are You confused from the many new software 
products becoming available? 


Are you searching for the answer to your 
| software problems? 


Now your search has ended! You've discovered 
CONQUEST — A fully relational database 
system which allows for the generation of 
complete multifile turn-key applications. 


This one easy-to-use tool will enable you to solve 
a myriad of business, professional, and personal 
information management problems at a fraction 
of the cost of custom programming. 

j ,. Ask for a demonstration of CONQUEST 

| | at your local computer store. 


d 


Available now for ~ AE N44 p— | 
Apple Il | 7 & W | — — i 
Corvus | uk. | NEED -— — 

Compati bi e | | "Conquest formerly Request 


sæ = UNITED 
= Š= == SOFTWARE 
ue WP PA OF 


750 3RD Avenue, AMERICA . (212) 682-0347 Telex 640055 
New Yark NY 10017 


the outputs are shuffled around in the 
proper order, the nine digits represent 
the current count. 

The OF signal is the “carry” output 
to the next counter, This appears on 
the thousandth count when the 
counter recycles to 000. The disable 
(DIS) and latch enable (LE) lines are 
not used in this application configura- 
tion. MR, "master reset," is used to 
zero the counters when a momentary 
switch is pulsed. 

Bus registers. The bus-register 
chips are Motorola MC14034B ICs. 
They contain two 8-bit registers and 
can operate in a number of different 
modes, depending upon the config- 
uration of the A/E, P/S, A/B, and 
A/S inputs. The two modes being 
used here are "synchronous parallel 
data input" and "synchronous serial 
data input." 

In the first mode, parallel data are 
strobed in by the clock input. In our 
circuit, 14 bits of data from the 
counter chips are strobed in. Twelve 
of these bits are the current BCD 


THERMOMETER 


d Display temperature, 
maximum, minimum and 
difference. 

€ Sound alarm for over/ 
under temperature. 

e Store data on disk or 
printer automatically. 

€ Display time with on- 


range. 


dept. A 


| 949 Cascade Drive 
Sunnyvale, Ca. 94087. // 
(408) 734-3083 
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board timer. = 

* Upto 7 boards with 14 
probes in one Apple’. 

e —55°C to 125°C range, 
0.4° accuracy over most of 


e Requires 48K Apple* 
with Appiesoft* and disk. 


$260.00 | 
Strawberry Tree Computers jf your dealer doesn't 


have it, call or write us at 


F TM al Appie Computer, hne 


digits from each counter chip. Two of 
the bits are the D53 and D52 scan sig- 
nals. (The third scan signal, DS1, is 
not needed, since we can infer that it 
is active when DS3 and DS2 are inac- 
tive.) 

Setting the P/S signal to logic 1 
selects the parallel data input mode, 
The 14 lines are continuously 
strobed in on the rising edge of every 
C (CLK) input, Since the clock runs at 
60 Hz, the 14 lines are recorded 60 
times per second. 

When signal P/S is a logic 0, the 
bus registers are in the serial data in- 
put mode. This is something of a mis- 
nomer because this mode not only 
shifts in new data, but also shifts out 
previously recorded data; in this case, 
the 14 bits recorded earlier. The 14 
"old" bits are shifted out at a 60-Hz 
rate. To allow synchronization of the 
serial bit stream, a leading 0 and 1 are 
prefixed to every 14-bit group. 

RS-232 interface. The Color Com- 
puter's RD line is driven by the least 
significant bit of the HYC's lower- 


Mini 


Circle 361 on inquiry card. 


order bus register. The output is 
about 0 V if the data bit is a 1, or 
about 4-5 V if the data bit is a O. The 
"bit time" of this output is *,; second, 
or about 16.66 ms. This RD output 
goes into the RS232IN bit of port 
FF22 hexadecimal. 

The Color Computers TD line 
drives the HYC’s mode-select signal 
P/S. The level at the P/S pin changes 
from 0 V to close to +9 V for a 
positive or negative input, respective- 
ly. The P/S signal is logically 
equivalent to the status of the 
RS232OUT bit in port FF20 hexa- 
decimal. 

CMOS circuitry. All chips except 
the LM339s are CMOS (complemen- 
tary metal-oxide semiconductor). 
CMOS is characterized by low power 
consumption. The HYC requires less 
than 4 milliamperes (mA) of current. 
The optional power switch shown in 
figure 4 lets you extend battery life 
when the HYC is not connected to the 
system or when the Color Computer 
is not in use. It shuts off power to all 
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Dependable service 
at discount prices- 


Domestic 
and Export 


Computer Suppliers, inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers. In: 
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CHANGING THE LAMPS 
IN THEIR OFFICES SAVED 
$2000 A YEAR. 


While lighting energy costs kept going up, Carroll 
County Bank's costs started going down when they 
changed to General Electric Watt-Miser® II 
fluorescent lamps in the office and customer areas 
of their six banks. In fact, they not only realized 

a slight increase in light levels, they also enjoyed a 


27-month payback period. - This lamp saves 7 watts and $8.40* 
Isn't it about time you realized how much you Replace standard Fluorescent 


can save by changing to GE (ees r 
FA n Tomos? Call-vaur lamps in existing fixtures with 
BY E amp y WE BRING; Watt-Miser II lamps, and 


GE lamp distributor or sales 


save enough energy costs 
representative to find out. GOOD THINGS to pay for them in no time 


Or call 800-321-7170. 


(In Ohio: 800-362-2750.) TO LIFE. at all. 


*Savings For lamps and ballast at 6¢/KWH. 
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Circta 166 on inquiry card. 


integrated Circults 

IC1 Motorola MM5369 oscillator/divider 

{C2-IC3 Motorola BCD counter 

IC5 M339 comparator 

IC6-\C? Motorola MC14034B universal bus register * 


Resistors 

1 1! K0, 4 W, 10% 

4 10 KD, % W, 10% 

2 15 KG, 'á W, 10% 

1 100 KD, % W, 10% 

1 20 MQ (use two 10 Mf), à W, 10% 


Capacitors 

1 4J7-pF disk 

1 47-pF disk 

2 1.0-yF electrolytic, 25 V 


Miscallaneous 

3.58MHz orystal 

SPDT momentary switch, miniaiure 

SPST or SPOT switch, miniatura (optional) 
1N4000 serlas diode (not critical) 

4-pin male DIN connector* 

8-V battery, alkaline 

&pin wire-wrap socket 

14-pin wire-wrap socket 

16-pin wire-wrap sockels 

24-pin wire-wrap sockets * 

prototype board 

case 

ribbon cable, 3- or 4-conductor wire-wrap wire, solder, #14 wire, batlery connectors 


Table 1: Parts list for the half-year clock. All parts, except those starred, are | 


available from Radio Shack. 


OMENTARY 


m 
Jis ae ae) 


fs 


GRO 


BUS 23 ROWS 


? 
i 
LJ 


fot 


10M 
10M 


£ b CONNECTING 
30 COLUMNS WIRE 


(BOTTOM VIEW} 
Figure 5: A 7- by 9.5-cm (234- by 3%4-inch) grid board holds seven wire-wrap sockets, 


eighteen discrete components, and to bus lines to facilitate wiring. 
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componenis not involved in main- 
taining the half-year count. 

A typical alkaline battery has a 
capacity of about 0.5 ampere-hours, 
making the HYC functional for about 
250 hours of continuous use in the 
low-power mode, or about 125 hours 
of continuous use without the option- 
al power switch. This 5/10-day life 
can be extended by paralleling a 
number of 9-V batteries or by using a 
larger battery, such as the NEDA 
1603 size, which will not fit in the 
case used here, but which will last a 
goad deal longer—over 1000 hours in 
the low-power mode. 

CMOS operates on a power supply 
of from 3 to 18 V. The voltage of the 
supply can be degraded quite far 
before the HYC will stop operating. 
The limiting factor is the RD output, 
which must swing from 0 to at least 
+2.6 V for proper comparator 
operation in the Color Computer. 


Construction of the HYC 

All the parts in the HYC are easy to 
obtain. The 3.58-MHz crystal, oscil- 
lator/divider, counter chips, and 
LM339 are stocked by Radio Shack. 
The bus-register chips are available 
from any well-stocked parts supplier 
(see the ads in any issue of BYTE), 
The cost of all parts should be under 
$20. See the parts list in table 1. 

The HYC is housed in a project 
case {Radio Shack 270-219 or 
equivalent}. This plastic case has a 
built-in compartment large enough to 
hold a 9-V battery. 

A 7- by 9.5-cm (2%- by 3%-inch) 
grid board is used to hold the com- 
ponents. Two #14 bus wires run 
down the center of the board. One is 
used for the V5, bus (+9 V); the 
other is ground (see figure 5). 

The board has printed-circuit pads 
on one side. Mount the IC sockets, 
resistors, capacitors, and crystal on 
the side of the board without the foil. 
Solder two diagonally opposing pins 
of the IC sockets. Leave the resistor, 
capacitor, and crystal leads uncut for 
wire-wrapping. 

Wire-wrap the IC pins according to 
table 2, All detailed connections are 
shown, but obvious power-supply 
connections are not indicated, I 


Circle 237 cn Inquiry card. o> 


CASH FLOW 
PROBLEMS? 


» 


IPS NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 


MicroAge is your Solution 
Store .. . thot means at 
MicroAge Stores 

we have a wide selection 
| of time-saving computer- 
ized business systems 


m 
a designed specifically to 
bh — a solve the daily cash flow 
T T | problems every business- 
y o, man faces. 
P . MicroAge has computer- 
ized business systems that 


quickly and affordably allow you to regain con- 
trol of your critical accounts receivable ... atlast 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages fo automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


VISIT THE STORE IN YOUR AREA: 


El Paso, Texas Aurora, Colorado Mi kee, Wisconsin 
(945) 591-3349 (303) 696-6950 (414) 257-1100 

Rockville. Morland Rochester, New York Mountain View. California 
(304) 762-7585 (716) 244-9000 (445) 944-7043 

Tucson, Arizona Hurst, lexos S$cottsdole, Arizono 

(502) 790-6959 (817) 284-3443 (602) 941-8794 
Albuquerque, New Mexico Salina, Kansas Anchoroge, Alaska 

(505) 863-0955 (943) 823-7596 (907) 279-5688 

Pleasont Hill, Colfornia Oland Park, illinois Son Oi , California 
(415) 680-1489 (342) 349-8080 044) 270-0823 


repor, and take care of dozens of other tasks 
that eat into your time and profit! 


Computerized business systems from the Micro- 
Age Computer Store are available in the $5,000 
to $45,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 


= 


“The Solution Store" ^" 


indionopolis, Indiana 
(347) 849-5161 


Richardson, Texas 
(214) 234-5955 


Minneapolis, Minnesota Porttand, C- 

(612 336-1777 (503) 256-474 

Omaha, Nebrasko Norwalk Conneticut 

(402) 339-7444 (203) 646-0854 

Phoenix. Arizona S. Louis, Missouri 

(602) 265-0065 (314) 567-7644 

Columbus, Ohio Oklahomo City, Oklohoma 
(614) 666 1550 (405) 72% 1837 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168 


Houston, Texas 

(713) 440-7547 

W. Palm Beach, Horido 
(305) 683-5779 
Toronto, Canada 

(416) 487-5551 
Houston, Texas 

(743) 270-9647 
Wilmington, Delaware 
(302) 345 3672 
Allentown, Pennsytvoanig 
(215) 434-4301 


recommend buying precut wire in 
lengths of 1, 2, and 3 inches. It is inex- 
pensive and will cut the wire-wrap 
time in half. 

The Vos and ground leads can be 
connected directly to the two buses. 
No power switch is used. The three 
leads to the seria] port can be made 
from three-conductor ribbon cable 
routed into the battery compartment 
of the case and between the compart- 
ment cover (see figure 6). The op- 
posite end of the ribbon cable con- 


nects to the 4-pin male DIN plug (see 
figure 7). 


Testing the Hardware 

After you've assembled the board, 
test the interconnections, referring to 
table 2 and figure 4. Invariably, there 
will be one or two miswires. (I once 
wired 10 chips in mirror-image 
fashion—pin 1 to 24, 2 to 23, etc.; 
you should be in better shape than 
this!) 

Use two common straight pins, clip 


leads, and an ohmmeter or continuity 
tester to check all connections before 
installing the ICs in their sockets. 
When you're confident that all the 
connections are proper, plug in the 
ICs. CMOS is not as intolerant of 
static electricity as it once was, but 
avoid handling the chips more than 
necessary. 

Plug in the 9-V battery, and you 
should be in operation. If you have 
an oscilloscope, check between pin 3 
of IC4 and ground. The scan clock 


MM5389 (C1) IC4-13 to (C3-13 

(C 1-1 ta 1C2-12 IC4-15 ta Vos 

IC1-2 to GNO 

iC1-5 to 20 MO/XTAL LM339 (IC5) 

IC1-6 to 20 MO/1 kQ IG5-1 to 100 kf) 

IC1-8 to Yoo IC5-1 to IC6-13 
IC5-2 to GND 

Oscillator ICS-3 10 Vp 

20 MNIG1-6 to 1 kū IC5-4 lo IC5-2 

20 MQ/IC1-5 to XTAL IC5-5 lo 1C5-2 


IC5-6 lo 10 kQ/diode (-) 


BOTTOM OF 
CABINET 


BATTERY Ko 
COMPARTMENT 
COVER 


MC145538 (IC2) (C5-7 lo 10 KO/15 kN Z 
IC2-1 to IC6-3 IC5-8 to IC7-23 NN 
IC2-3 ta 0.47 pF 15-9 io 10 kD/15 kf) 3- OR 4- CONDUCTOR 
IC2-4 10 0.47 pF IC5-10 to 105-13 RIBBON CABLE 
iC2-5 to IC6-8 IC5-11 to IC5-13 
IC2-6 to IC6-7 IC5-12 to GND Figure 6: The ribbon cable can be brought out between the 
IC2-7 ta ICe-6 IC5-13 to GND cover of the battery compartment and the project case. 
IC2-8 to GNO ICS-14 ta 10 KOMD 
IC2-9 1o IC6-5 
IC2-10 to IC2-11 RS-232 Cable 
IG2-11 to 1C2-8 Diode ( +) to RD 
IC2-12 to 1C8-15 TD to 10 ki/I 75-14 
IC2-13 to SPDT center GND to GND 

or to IC2-11 
IC2-14 to IC3-12 MC14034B (C6) 
IC2-15 ta (C6-4 IC6-9 to IC6-24 
1C2-16 to Vos IC6-10 to (IC8-11 4-PIN MALE 
- | IC6-11 to IC6-12 OIN PLUG KEY 

14553B (1C3) IC6-12 ta GND 

IC3-4 to IC2-3 IC6-13 to 107-13 FROM REAR 
1C3-5 io IC6-2 IC8-14 to IC6-24 
1C3-6 1o IC6-1 IC6-23 to {C7-10 
IC3-7 to IC7-B (C6-24 to Vu, 
IC3-8 to GND 
IC3-8 to IC7-7 MC14034B (IC7) tS RD 
iC3-10 to (C2-10 IC7-1 to IC7-11 GROUND —-—," CO (OPTIONAL ) 
IC3-11 lo IC3-8 IC7-2 to iC7-9 
103-19 to IC2-13 IG?7-9 ta IC7-24 
13-14 to IC4-12 IC7-11 to IC7-12 
IC3-18 to IC2-16 IC?7-12 to GNO 


MC145538 (IC4) 
(C4-4 to IC3-4 
iC4-5 to IC7-6 
IC4-6 to IC7-5 
IC4-7 to IC7-4 
iC4-8 to GNO 
IC4-9 to IC7-3 
IC4-10 to IC3-10 
IC4-11 to IC4-B 


1C7-14 to 1C7-24 
IC7-15 to (C6-15 
IC7-24 to Vot 


Miscellaneous 
SPDT-NC to GND 
SPDT-NO to Vno 
GND bus to GND 
Veo bus lo +9 V 


Table 2: Major component pin connections. 
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3- OR 4-WIRE 
RIBBON CABLE 


HYC 
"PROJECT CASE" 


Figure 7: A 4-pin male DIN connector is used to link the half- 
year clock to the Color Computer's R5-232C jack on the rear of 
the computer. 


From CMC International, world's 
largest Intertec distributor... 


SS 
i m 
AW 
| TN 


SUPERBRAIN and 
COMPUSTAR - YOUR 
CUSTOMERS WILL NEVER 
NEED ANOTHER SYSTEM! 


CMC international is the largest distributor in the world of Intertec Data 
Systems products -the SuperBrain and CompuStar - Intertec’s Incredibly 
expandable microcomputers. No matter how small or large your customers 
are or become, we doubt that theyll ever outgrow these computers. Both 
SuperBraln and CompuStar offer the Industry-standard CP/M disk operating 
system and 64K of dynamic RAM. Both are expandable to 10 megabytes of 
storage with the CompuStar disk storage system. CompuStars can be linked 
together to form a 255-user network. 


+ wa ME n - 
AN OC nn ( 


Dealers benefit from the service and support offered through CMC. Like adver- 
fising co-op, software and hardware support, module replacement. And a foll- 
free line so you can call from anywhere in the continental United States. 


The bottom line Is profitability, Our dealers benefit with a combination of 
quality Intertec products and CMC International's pricing. 


Contact us today. We deliver. 


COMA For Information Call (206)453-9777 
CDI ie To Order, Call Toll-free 1-800-426-2963 


CMC 


= A Divislon of Computer Marketing Corporation 
n" m itt 11058 Maln Street, Sulte 220 

int Bellevue, Washington 98004 
TELEX 152556 SEATAC 


TREE xv STRATA QC 
i eas € otis ‘\ SuperBrain and CompuStar ore registered trademarks eS NOR ew 


of Intertec Dota Systems Corporation 
CP/M is o ragistared trademark of Digital Research 


E m ill 
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FJ 


PET 
Fun and 
Games 


Selected (Cusco) Programs 


fon Jertiies and 
aen Fisher 


Challenge friends or outwit the 
PET"" in games of action, risk, 
and chance. Practice your cun- 
ning. Sharpen your strategy. 31 
games and puzzles which run on 
Commodore PET" and CBM™ 
computers are presented along 
with complete game instructions 
and the BASIC programs needed 
to play. No knowledge of pro- 
gramming required. Includes 
games which make use of 
Commodore special graphics and 
CB2 sound capability. Perfect 
bound paperback, illustrated, 
192 pages, $10.00. 


Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 


Call Toll Free: 800-227-2895 ly ! 
in California (415) 548-2805 TC 
Dept.4 Wall b 


O PET™ Fun and Games $10.00 
Name 


Add 

City/State/Zip 

Plus: D .75/item 4th class O $1.50/ 
item UPS [ $2.50/item Air Mail 
C)$10.00/item Overseas 

(California residents add applicable tax.) 


Total amount enclosed $ 
or charge my O Visa O Mastercharge 


Card # 
Expiration Date 
Authorized Signature 


PET AND CBM are trademarks of Commodore 
Business Machines, Inc. 
CURSOR i5 a trademark of The Code Works 
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should be operating at about 3 Hz. If 
its slower than 3 Hz, try lower 
values than the 1-4F capacitor con- 
nected between pins 3 and 4 of IC2. 
Also, check the oscillator/divider 
output. You should see a clean 60-Hz 
square wave. 


HYC Software 

The HYC, in keeping with the 
traditions of the Color Computer 
system, is largely software depen- 
dent. Listing 1 shows a 6809 


assembly-language program that 
reads data from the HYC. It resides in 
the upper 256 bytes of RAM (in a 
16K Color Computer system). Protect 
this area by a CLEAR 200, &H3EFF 
when running the program with 
BASIC. Key in the 97 bytes of the 
program or use POKEs and DATA 
statements in your BASIC program. 
With the exception of 2 bytes, the 
program is relocatable. Change the 
second and third bytes of the second 
instruction (locations 3F05 to 3F06 
hexadecimal in listing 1) if you 


How the HYC Program Works 


The Clock I/O Handler (listing 1) is 
divided into three parts: the DELAY 
subroutine, the INPUT subroutine, 
and the main loop CLOCK. 

The DELAY subroutine delays in 
multiples of 0.8333 second. One 60-Hz 
pulse has a duration of 16.666 millisec- 
onds. This subroutine can be con- 
veniently used for delaying in 
multiples or submultiples of one 60-Hz 
bit time. 

The INPUT subroutine makes a 
single read of 16 bits of data from the 
counters, The BSR instruction at IN- 
PUT calls INPUA, resulting in the code 
from INPUA through the RTS instruc- 
tion being executed twice. Eight bits of 
data are read on each pass through the 
section of code. 

The loop at INPOIO reads in eight 
data bits from port FF22 hexadecimal. 
Bit 0 is shifted right into the carry con- 
dition code and then rotated into the 
byte pointed to by the user stack 
pointer. The byte is initially cleared to 
0. At the end of the second pass 
through INPUA, 2 bytes of data have 
been stored in the user stack, repre- 
senting one complete read of three 
digits, 

The main loop at CLOCK performs 
consecutive calls of the INPUT sub- 
routine until three samplings of DS1, 
DS2, and D53 have been compiled in 
the 6 bytes of the buffer. First, a 1 is 
output to bit 1 of port FF20 hexa- 
decimal, bringing the HY C's P/S signal 
to a I (parallel data input mode). A 
delay of 1.9 cycles is provided so that 


the data can be clocked into the bus 
registers. 

After the delay, the serial output is 
started by outputting a 0 to bit 1 of 
port FF20 hexadecimal, bringing P/5 to 
a OQ (serial data input mode). Im- 
mediately after the output, the serial 
datum is checked by reading port FF22 
hexadecimal bit 0. If the datum is a 1, 
the first clock occurred too close to the 
initialization of the process, and the 
process is repeated from CLKOIO. If 
the datum is a 0, a delay of 1/10 cycle 
is done and a test for 0 is done again; if 
the datum is not 0, the clock occurred 
within 1/10 cycle (close to the edge of a 
bit time), so the process is repeated. 

If the first bit is a 0, the loop at 
CLK020 delays until the appearance of 
a 1. At this point, the second clock has 
just occurred. A delay of 114 cycles is 
then done to position the next read in 
the middle of the third data bit time. 
The INPUT subroutine is then called to 
read in the next 16 bits. The last two of 
these are always zeros. 

Now, the scan number of the first 16 
bits is tested. If not equal to binary 11, 
or DSI, the process is repeated from 
CLKOIO. If equal to DSI, the user 
stack pointer is adjusted, the scan 
number is adjusted to 2, and another 
read from CLKOIO is done to read the 
D52 cycle. À third iteration reads the 
last cycle, D53. 

The short subroutine at GETSER 
gets the serial bit and tests it, changing 
the Z condition code to zero or 
nonzero. 


relocate the program. These 2 bytes 
should hold the address of a 6-byte 
buffer. 

A simple BASIC test program is 
shown in listing 2. This program 
defines the location of the program 
by the DEFUSRO statement. (Change 
this statement if you have relocated 
the machine-language code.) The 
assembly-language program is 
entered by the USRO call and returns 
with 6 bytes of the current clock 
count in locations 3FF0 through 3FFS 
hexadecimal. These six locations rep- 


resent the BCD digits and scan 
numbers as shown in figure 8. Sample 
outputs are shown in figure 9. 


Text continued on page 122 


Listing 2: This short BASIC program calis 
the clock I/O handler and displays the 6 
bytes of data that were read. 


146 DEFUSRO-GHSFOO 

110 R-UusRacaoe» 

120 FOR I2&HSFFO TO &H3FF5 
136 PRINT PEEK I2, 

140 WEXT I 

150 PRINT'PRINT:GOTO 118 


Listing 1: The clock 1/0 handler is a three-section, assembly-language program that 
reads in 6 bytes of the count into a buffer at location 3FFO hexadecimal. 


FIG 96106 ORC s5F00 
IFFO 00110 BUFFER EQU £3FFG 

"U»UETRPSTITESARERSRRSRERSOREERREREFRSEARTERTVETVERERESRZSTOETPETEZ 
08138 + CLOCK I«Q HAHDLER. READS IH 3 CLOCY COUHTS x 
ge0140 t*t£3tXtrk vt PACER CADE EER ET EN retTEKS IAEA EF TPE EL 

IFoo 106E 0003 90150 CLOCK Loy 3 SCAN 9 

3FÓ4 CE — 3FFO 98160 LDU #EUF FER 

3F07 66  e2 92170 CLKO18 LDA #2 Z TOA 

3F69 B7  FF28 08160 STR 14FF20 STROBE IM HEXT COUNT 

aol o6 Fa 99190 LDA HGE 1.23 CYCLE COUNT 

3FOE 9D — 47 05200 BSR DELAY DELAY 1.9 OKT CYCLES 

3Fia@ B? Frees gaz STA ZzFFZO START SERIAL 

3F 13 BD es 88226 BSR GETSEF GET SERIAL IN 

3F15 26 FO 00230 BHE CUKAI GO IF INVALID 

SFI7 G6 92 698246 LDR az DELAY COUNT 

SF19 6D 3C 89259 5R. DELAT DELAY | 18 CYCLE 

3F1B of 1G 98260 Ssk GETSER GET SEFIAL IM BIT 

IFD 26 EG 3027A BHE CLF610 GO IF INVALID 

3F1F &D 19 özg CLkK8628 SE GETSER GET SERIAL IH BIT 

3F21 27 FC eoz220 BEQ CLKƏZ®O GO IF 98 

3F23 86 lE 80309 LOA #320 1+1¢2 CYCLE COUNT 

F25 00 30 00312 BSR DELRY DELAY 1*1«2 CYCLE 

SF27 8) 17 00320 BSR INPUT READ CLOCK COUNT 

3F29 33 SE 92332 LEAU — -2.U RESET PHTR 

3F2B 1F 20 98346 TFR Y.D SCH # MOM IN 8 

3F20 EB 41 23350 EORE 1U TEST SCN # 

3F2F C4 93 Q3360 AHDB #3 MASK OUT DIGIT 

3F31 26 D4 00370 BNE CLK@1@ GO IF NOT PROPER SCN M 

3F33 33 42 00320 LERU — 2 POINT TO HEXT 2 BYTES 

3F35 31  3F 80350 LEAY -1,7 DECREMENT SCH # 

3F37 26 CE 23400 BHE CLK0180 GO IF HOT DONE 

3F39 39 88418 RTS RETURN 

3F3R BS FF22 00420 GETSER LOA &FF22 GET SERIAL BIT 

3F3D 64 91 90430 RHDR — M1 TEST 

BaF 39 Q0440 RTS FETURN 
904*50 Ce Peet PSPSPS TESS SESS OOSS TES ESEALES ECR LEE SE S22 Teo SS +S X 
00460 * INPUT, INPUTS 14 BITS AHD STORES IN TWO BYTES $ 
00470 * ENTRY! BUFFER ADDRESS IN U [4 
09480 & EXIT 2 BYTES STORED IN BUFFER, U UPDATED 7 
98490 XX ECOOCOOORUOEEIEOCEEXDIOCEOODOCEOCOIOOOOOOL OCIO ok cere 

3F40 8b — G6 90290 INPUT BSP INPUR GO TWICE 

3F42 4F 00510 INPUA — CLRR 9 TO A 

3F43 R7 C4 Qosze STR Ri CLEAR BYTE 

3F45 C6 06 00530 LDB T FOR B BITS 

3F4? B6  FF22 @25460 IHPOlO LDA $FF22 GET BIT 

3F4R 44 90550 LSRA QUT TO C 

3F4B 66 C4 327E ROR ,U MERGE IM USER STRCK 

3F4D 86 14 00570 LOA #22 1 CYCLE COUNT 

SF4F BD a6 gasao BSR DELAY DELAY | CYCLE 

3F51 SA 20390 DECB DECREMENT ITERATION COUNT 

3FSE 25 F3 Qaoeoo BNE INPSia GO IF HOT 8 

3FS4 33 41 226128 LEAU LU POINT TO NEXT STACK BYTE 

3F56 39 93629 RTS RETURN CAGAIN OR CLOCK? 
90630 ai an IN HATICE pd ee 
80640 * DELAY, DELAYS IN MULTIPLES OF .93333 MS 
90650 t ENTRY: COUNT IH A : 
GG66O0 * EXIT AFTER DELAY x 
QQ670 xXxodorooioeciopocpog odopnorneor 0) 99 0) o c IEOICICAON CRGO OI 3 EAR AES EES 

337 BE 095C 92688 DELAY ‘LOX «32 FINAGLE FACTOR 

3A 30 F 086980 DELOIO LEAX -1,X DECREMENT M 

3F5C 26 FC 00700 BNE DEL819 GO IF HOT à 

3FSE 4A 00710 DECR DECREMENT MAJOR COUNT 

3F5F 26 F6 00720 BNE DELAY GO IF NOT O 

3F61 39 39730 RTS RETURN 

acea 08740 EHD 
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In 14 accelerated steps, 
WordStar™ Made Easy lets you 
build word processing skills which 
are applicable to any business 
office. Legal documents, sales 
reports, business letters, manu- 
scripts —all can be generated 
quickly and easily without refer- 
ence to complicated manuals. 
Applies to any version of 
WordStar™ including version 3.0. 
An appendix listing CP/M* 
commands and a detachable 
WordStar™ Command Sheet 
are featured for handy refer- 


ence. Spiral bound paper, 
125 pages, $7.95. 


Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 


Cail Toll Free: 800-227-2895 e /" 

in California (415) 548-2805 . 
Dept.4 H t 

[J WordStar Made Easy $7.95 

Name 

Address 

City/State/Zip 

Plus: C1.75/item 4th class © $1.50/ 

item UPS O $2.50/item Air Mail 


D $10.00/item Overseas 
(California residents add applicable tax. ) 


Total amount enclosed $ 
or charge my O Visa O Mastercharge 


Card # 
Expiration Date 
Authorized Signature 


WordStar is a trademark of MicroPro International 
Corporalimn. 
CP/M is a trademark of Digtal Research Corp. 
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HEXADECIMAL 
LOCATION 
3FFO DIGIT D DIGIT G 


3FF1 Foo] meara | aa | SCAN NUMBER 


109 


103 UP TO 999, 999, 999 
COUNTS IN UNITS 
104 OF 1/60 SECOND 
116,666, 666 SECONOS 
105 | omg 192 pays} 


108 


Figure B: The 6 bytes of count data from the half-year clock contain nine BCD digits 
‘With the price of the UNIX" system and three scan numbers. The order is based on the functional layout of the hardware 
license cut by 90%, a whole new and the data must be rearranged by the interface software. 
era in multi-user systems operation 
comes to programming. 

Now, as the feasibility of incor- 
porating UNIX" into your data man- 


agement or buying UNIX" based 
productsincreases, THE book on 
the subject has been published by ee ——————EEEOUUEEEE BEEN 
Osborne/McüGraw -Hill. 
Included are hands-on tutorials on 
the basic UNIX" system commands, 
chapters on related resources, defi- 


nitions of basic system concepts... 
everything needed for immediate . 
practical fluency, or evaluation of COUNT = 000289457*4824 SECONDS 
the system by potential users. $15.99, DECIMAL 
paperback, 496 pages. -— 9.0 
31 7 DSI 
Osborne/McGraw- Hill 128 8, 0 SAMPLE 1 
630 Bancroft Way, Berkeley, CA 94710 22 5 ps2 
Call Toll Free: 800-227-2895 "T 32 2, 0 
in California (415) 548-2805 Sya 17 4 TT 
Dept.4 | Hi à 
O A User Guide to the UNIX” 
System $15.99 T" 2 
Name 27 7 2. 5 
Address 23 5 0S1 
City/State/Zip 128 8, 0 SAMPLE 2 
Pius: L3. 75/item 4th class [1$1.50/ 10 2 Ds2 
item UPS [1$2.50/item Air Mail 32 2.0 
O $10.00/item Overseas ' 
(California residents add applicable Lax.) 21 5 DS3 
Total amount enclosed §_- 
or charge my © Visa O Mastercharge COUNT « 000289525» 4825+ SECONDS 


Card # 

Expiration Date 

Authorized Signature 

UNIX is a trademark of Bell Laboratories 


Figure 9: These are typical data samples. Sample 1 represents a count of 000289457, or 
4824.XX seconds. Sample 2 occurred after sample 1 and represents the next count of 
000289525, or 4825.XX seconds. 
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Most small system users think all micro- 
computers are created equal. And they're 
right. If you want performance, convenience, 
Styling, high technology and reliability (and 
who doesn’t?) your micro usually has a price 
tag that looks more like a mini. It seems big 


performance always means.big bucks. But 
not so with the SuperBrain! 

Standard SuperBrain features include: twin 
double-density 514” drives which boast nearly 
350,000 bytes of disk storage — expandable 
to 10 megabytes. A full 64K of dynamic 
RAM. A CP/M* Disk Operating System to 
insure compatibility to literally hundreds of 
application packages presently available. And, 
a 12" non-glare, 24 line by 80 column screen. 


ee Ub 


You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
Control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual 780 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you'll 
Save On purchasing and maintaining the 
ouperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 


remarkable microcomputers available anywhere. 


Sh. NIETTEC DNA svsrevs. | 


Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per- 
formance without having to spend big bucks. 
=F INTERTEC 
EN AIA 


== SYSEMS. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-656-2115 


Circle 195 on Inquiry card. 
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O PASA SA rd e 
ACCESSORIES > CORVUS DISKS PRINTERS Serious Apple Software— Dow 
MOTOROLA 4116-2—MEM- Qy Winchester Diskin5,10,ande0 NEC SPINWRITERS —We have Jones, Apple Fortran, Apple 
ORY— 200 nano-second chips. megabyte. diea thru cee LE pon appe a ua Aid x 
GILTRONIX RS-232 SWITCH— APPLE INTERFACE—With dec PA nn Turns uer | 
Up to 3 peripherals to ane com- operating system. cps, hardware word processin "pne 5 ENG EI eren 


puter or vice versa. We have all 
other models. 


MOUNTAIN COMPUTER 

Total product family in stock! 
CPS Multifunction Board—clock, 
calendar, serial and parallel inter- 
face on one card/Super Talker/ 
The Music System/ ROM plus 
board with Keyboard filter/ ROM 
Writer/ Clock Calendar/ A to D 
and D to A Converter Clock/, and 
mora. 


CALCULATORS 
HP-41C AND HP-41CV CAL- 
CULATORS— And we have all 
the accassories! 

Memory Modules 

Magnetic Card Reader 
Printer— Upper and lower case, 
high resolution plotting. 
Applications Pacs 


DISKETTES 

DYSAN DISKETTES —5'", 8", 
soft or hard sector, single ar 
doubla density. 


MEMOREX DISKETTES— All 
types including some with hub 
ring for Apple Drives. 


MISSILE COMM 


1 

à - 

m 
» { 


i TRUM 
| umr DHEARC E 


"T Enone 


pp ree ree bee 


package, bi-directional 370,00 


CONSTELLATION DISK NET- > character ribbon and much more. 
"n 


WORK— Up to 64 computers 
connect to a 5, 10, or 20 mega- 
byte Winchester. 


OMNINET— Unlimited number of 
computers and peripherals con- 
nected by a two wire twisted 


NEC 7700 Spinwriter—55 
CPS, printer; pitchis 10, 12, and 
also new 15 and proportional 
spacing. Twin sheet feeder and 
ward processing package. 


@ ibs Prin DATA— 


pair. IDS PRISM PRINTER— Afford- 
MIRROR—Video backup inter- aar able COLOR copy. True four color 
face system. technology. Ship from stock! 

IDS 560 Matrix Printer— 
MODEMS 14Ve paper, 132 col. graphics. 


IDS 445— Available with or with- 
Qut graphics. 

IDS 460 

CENTRONICS 739 —The latest 
innovations from tha industry 
leader and quiet too! 


NOVATION CAT 
NOVATION D-CAT 
HAYES SMARTMODEM 


MONITORS 
SANYO MONITORS 
9" Sanyo green screen 


12" Sanyo B/W SOFTWARE 
12" Sanyo green screen PERSONAL SOFTWARE 
13” Sanyo Color Visi-Pack—Includes Visi-Calc, 


Visiplot/Visitend, Visifile. 
Visicalc — For HP, APPLE, 
COMMODORE and ATARI. 


NEC COLOR MONITOR/ 
RECEIVER — Composite video, 
"iir bl A video loop in/out and 
television reception. 

P Compumart has sold thou- 


sands of Commodores—we 
were their first dealer! 


AND. 


* * 
E1737 01 
> w " 


^ 
peyroere 
a a n9 


— 


Kyu Comer Vers A err 


Data Base Manager, and much 


more. 
Apple PASCAL 


Games — Zork ll, Apple 
Adventure, Microchess 2.0, 
Flight Simulator, Apple Bowl, 
Stellar Invaders, Gammon 
Gambler, Star-Raiders, ABM, 
Pool 1.5, call for more. 


Word Processing— Magic Wand, 
Easy Writer, Apple Writer, Word- 


star, Word Pro 4, Wardcraft, 
Super Text Il. 

VIDEO 
CONTROLLERS 
VIDEX—VIDEO TERM 

M&A SUPER TERMINAL 
WRITE: 

YOUR CHOICE OF FREE CAT- 
ALOGS WITH LETTERHEAD 
OR BUSINESS CARD 
MICRO DEC LSi/11 
CATALOG CATALOG 
The mostcom- Includes com- 
plete catalog of tibles from 
ip get eon =a 
pu s 

erals and others. 
accessories. 


ory 


ACh) 
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Authorized Dealers For: 
DA oickano 

GV cre rator 
Vioooia computar 


COMPUMART/ siia 
65 Bent Street, Dept. 103 P 
PO Box 568, Cambridge, MA 02139 


TELEX: 921401 COMPUMART CAM 


800-343-5504 


In Mass call 617-491-2700 LE 
if you prefer, cail our Ann Arbor Michigan store 
(313) 994-6344 


* FREE (See below] 
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PHONES: open EST Mon.-Thurs. 8:30-7:00, Fri. 8:30-6:00. 


PURCHASE ORDERS: Accepted from Dun and Bradstreet rated 
companies — shipment contingent upon receipt of signed purchase 


order. 
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F e? Pu 
@ 10 Day Free Return — No Questions Asked 
E Choose From Largest Product Line In Industry 
ll Immediate Shipment From $ Multimillion Stock 
E Expert Service 
E Technically Knowledgeable Sales Staff 
E Serving Industry And Education Since 1971 


NO ONE ELSE HAS IT ALL — 
Call Our Experts For Immediate Configuration Service 


E PES 
| 
d 


| 
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SALE PRICEB: Valid for month of magazine date only—all prices 
subject ta change without notice. ANN ARBOR RETAIL STORE 
HOURS: Tues.-Fri., 11:00-7:00, Sat. 10:00-5:00, closed Mon. 
«FREE: Diskettes 51/4”, double sided, double density to the first 100 
pec correcte Y M pr on this page. 
ust use company letterhead; one entry per person. 
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COMPUSTAR 
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AND AGAIN 
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AND AGAIN 


Each CampuSiar unit olfers the CP/M operaling 
system, 64K of RAM and the ability to start as 

à Hoppy-basad system and grow to 400 megabytes 
of hard disk storage. Up to 255 units can be linked 
togelhar in one shargd-disk aysiam 


Just the system for the dealer or 
OEM who wants to make it big in the 
business market. The versatility 

and expandability of the CompuStar 
network lets you answer your clients’ 
needs today and tomorrow. And our 
low price lets you offer a package they 
can afford to buy and you can afford 
to sell. 

If networking is new to you, TriStar 
will give you a proper introduction. 
We've got software for CompuStar, 
including accounts payable, payroll, 
accounts receivable, word processing 
and database management. Plus we'll 
help you with your own software 
development, systems configuration, 
communications, hardware service, 
training, installation and any other 
needs that might pop up. 

Because we're experts in networking 
and support, intertec® (the 
manufacturer of CompuStar) has 
chosen us to distribute this incredible, 
expandable business system. 

For mare information on CompuStar 
and other intertec products, call 
(609) 424-4700. 


RSA 


j 2 Keyntons Avenue 
!' Cherry Hill, NJ 08003 


GompuStar ia Ihe trademark ol Intertet, Inc. 
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Listing 3: This BASIC program interfaces to the assembly-language clock driver. It con- 
verts the 6 bytes of cleck data into a count of days, hours, minutes, and seconds, and 


checks for error conditions. 


1898 IHPUT "TIME IH 68THS",T2Z 
B CLS 


CL 

128 DEFUSRO*LH3F BE 

130 TÓ»-1 

148 ReUSRO( O5 

150 ReÍINTCPEEKS EH3FF1 »74 5 
160 BeIHTCPEEK£ &H3FF 3 574 7 
178 C= JT: PEEKS &H3FF3274 2 
180 De€1HTCPEEK( &H3FFO»716» 
190 ExIHT/ PEEKCEH3JFF2 3716) 
200 FeINTCPEEKCEHS3FF4 27162 
210 Get PEE GH3FFQ» AND 155 
220 Het PEEK &HSFF2> AMD 15> 
230 JeC(PEEKChH3FF4» AHD 15> 


248 Tlat Jt] 008 OQ GOOD HE 1 GOBOOPO Ct 1 OGOOOQ*FtiOOQOO-E4.100004DE] ROCE LOBE 1A4A > 


245 IF T6=-1 THEN Ta#Ti 


258 IF TI«T& THEN GOTO 140 ELSE IF T1-T825893 THEN GOTO 148 ELSETS@=TI 
260 T3«Ti«T2: IF T3>999999995 THEN T2*"T3-5389389233S 


270 TI=INTC T9/&8) 


268 DsINT(T3/8B6490» HeINT< È T3-D1865489 254^3608 ? M»IHTC T3-D*8564008-H$36008 2^68 » $z73- 


D466E4QO-H$3COD-M$558 
2390 PRINT & 235, 
388 GOTO 140 


Text continued from page 117: 

A general-purpose BASIC driver is 
shown in listing 3. This program dis- 
plays the actual number of days, 
hours, minutes, and seconds rep- 
resented by the count in the HYC. 
This count can be held in a Color 
Computer BASIC variable, which 
allows nine decimal digits of preci- 
sion. 

A “bias” count can be input to the 
program before sampling the HYC. 
This bias may be positive or negative 
to adjust the current count to a pre- 
vious starting point or to "trim" the 
time, The unit of bias is y second. 
Thus, use a value of 60 for every sec- 
ond, 3600 for every minute, 216,000 
for every hour, or 518,400 for every 
day. The momentary-contact RESET 
switch resets the entire count to O, 

The tests of the current count (T1) 
with the previous count (TO) require 
some explanation. In most cases, the 
sampling process reads count data in 
a "nonchanging' state, However, 
because the scan clock occurs at un- 
predictable times, the count may be 
sampled in the middle of a scan clock 
"edge," yielding invalid data. Because 
of this, T1 (current) is compared to 
TO (oid), If T1 is less than TO, T1 is 
invalid and another sample is made. 
If T1is greater than TO by 999 counts 
(16.65 seconds), T1 is considered in- 
valid and another sample is made. 
The typical display generated by the 
program shows the time changing 


"DAY" , DIM. "HOURS" BL MINS’. £, "SECS" 


every 2 seconds, with occasional 
lapses of up ta 4 seconds, 

Tests run over several days showed 
less than one (detected) invalid read 
per minute with a maximum delay of 
5.5 seconds. No invalid times ap- 
peared, 

If the HYC is to be called at ran- 
dom times, make three calls and test 
for ascending counts with a difference 
of less than 10 seconds or so. Using 
this method, the resulting time will be 
accurate to within 10 seconds of the 
counter time. 

The crystal used should provide an 
excellent time base. [t can be fine- 
tuned, however, by substituting a 5 
to 50-picofarad (pF) "trimmer" 
capacitor in place of the 4.7-pF 
capacitor connected to the crystal. 

In operation, the HYC can be dis- 
connected from the system at any 
time (without turning off the Color 
Computer) and left running. It can be 
reconnected at any later time. (Stop 
the BASIC program above if this is 
done to prevent a hang-up caused by 
T1-TO being greater than 999.) 

If Rip van Winkle had owned a 
Color Computer, he would have 
loved the half-year clock. If you have 
nothing to do for the next 192 days, 
why not check this project out with 
your Color Computer to test its ac- 
curacy? Or count clock pulses instead 
of sheep: 999,998,767; 999,998,768; 
999,998,769 (yawn) , . .m 


$1-6/ actual 
McGraw-Hill 

$1-'. readers: 

of a business = 
phone call 


As your selling dollar buys less and less, - 
it pays more and more to advertise 
in McGraw-Hill magazines. 


JUN 
Ort With inflation, we're an even better buy. 
*& One reader-noled impression in the " n " 
average McGraw-Hill publication. m 


IBRAINS- MAINFRAMES 
SUPERBRAINS 


TARBELL's Empire |, IJ, & IIl have two 8" 
disk drives. The | is single sided, the II is double ] 
| sided, and the Empire Ill has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI- | 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 


CALIFORNIA COMPUTER 2210A 
$2195 ONLY $1795 280, 64K, 1/0, DMA Disk 
controller + CP/M. 

Model 300-1A is the larger system: 2.4 Mb 8”, 
Z80, 64K, and optional OASIS, CP/M, or MP/M op- 


ma I| B T 
LH 


SUPERBRAIN QD 64K 


List $3995 only $2949 LIST $2895 ONLY $3006 erating system. LIST $5695 ONLY $4995 
2-90 64K DD 3195 ONLY $2489 
NORTH STARS ADVANTAGE MORROW DESIGNS Decision 1 


MINICOMPUTER OPTIONAL UNIX FREE CP/M. Multi user & Multi 
PERFORMANCE processing, 4 to 6 Mhz Z80, and optional Floating 
GREEN PHOSPHOR Point Processor, or Hard Disk 26 M6. A very power- 
OPTIONS: ful system at a saving. 

GRAPHICS + CP/M 

ONLY $2999 


GODBOUT COMPUPRO Big 8: 
6MHz Z80, DMA Disk Controller, 32K fast static 
RAM, Interfacer 1 !//O board, + CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 is the fastest combo | 
8-16 CPU. LIST $3495 ONLY $2795 


SYSTEMS GROUP System 2812 
runs CP/M or OASIS. Supports single user & multi- 
user & multi task. Up to 5 megabytes with 8" 


drives optional !$47 JL byte hard disk. 
LIST $5035 ONLY $3775 


ELM MONITOR GREEN PHOSPHOR $118 


TERMINALS Z-19 $718 
INTERTUBE III SUPER SMART$/10 | 


E um 


zs EPSON 


MX70 GRAPHICS 299 
MX80 FT 598 
MX-80 474 
MX-100 749 


ANADEX 9501 $1290 
NEC LETTER QUAL FRICTION & TRACTOR CALL AMERICAN SQUARE COMPUTERS is organizing a 
ZENITH PRINTER Z-25 LIST 1595 ONLY $1256 World-Wide FRANCHISE of Computer Stores. Be a 
| EFA AB hing LATTE (HAT er + "n WINNER! Join our SUCCESSFUL TEAM selling 
| 
| EPSON MX70 WITH GRAPHICS SALE! powertul Computers. Write or Phone us. 
| 6 ONLY $ 299 
QANTEX WIBUFFER $1299 


SEATTLE'S 46 bit COMPUTER is here! 8 MHz | 


400 LIST 399 ONLY340 [| 8086 CPU the fastest S-100 computer! 128K Static 
ATARI 800 1080 799 RAM, DD Disk Controller, 22-slot Main Frame, 
WONDERFUL GAMES-EDUCATION B6-DOS 82 128K LIST $4185 
RCA-COSMAC VP-711 199 ONLY $3349 As above but 64K 


GAMES-BASIC-PROGRAMS-MUSIC LIST $3190 ONLY $2 


GUIDED SATELLITE TO SATURN 


WE SELL GOOD HARDWARE uare WE SELL GOOD SOFTWARE 


American Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


' CP/M Is a registered trademark of Digital Research, Inc. 


Circle 20 on inquiry card. 


NORTH STAR 


North Star Horizon 2 


2-5 3 Disk Drives 

64K Double Den 
Factory assem. & tested 
Factory guaranteed 

List $4195 


»» $2875 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-2 32K-DOUBLE DEN $3695 $2625 
HORIZON-2-32K-QUAD DENSITY $3995 $2799 
HORIZON-2-64K-QUAD $4495 $3150 
HORIZON-1-64K-Q-HD5 $6695 $4685 
HORIZON RAM ASSM 48K =$679 64K = $879 
BIG SALE ON MULTI-USER TIME-SHARING CALL 
ENGLISH TO BASIC TRANSLATOR $ 99 
NORTH STAR HARD DISK 18 Mb — $5375 $3923 
NORTH STAR TIME SHARING MULTI-USER CALL 
ZBASIC 2 TO 5 TIMES FASTER! $350 


SECRETARY WORD PROCESSOR $99 


WORDSTAR WORD PROCESSOR $318 
FLOATING POINT BOARD $399 $319 
OASIS MULTI-USER SOFTWARE SAVE CALL 
CP/M FOR N* Extra features $230 $220 
MICRO MIKE SOFTWARE SAVE CALL 
ECOSOFT ACCOUNTING $355 MICROSTAT $265 
UCSD PASCAL II.0 $199 $159 
EXTRA PRECISION BASIC $50 
NORTHWORD $399 $299 
MAILMANAGER $299 $224 
INFOMANAGER $499 $374 
GENERAL LEDGER $999 $749 
ACCOUNTS RECEIVABLE $599 $449 
ACCOUNTS PAYABLE $599 $449 
INVENTORY $999 $749 
ORDER ENTRY $999 $749 


LOWEST PRICE - 


BEST QUALITY 


InterSystems 


ITHACA INTERSYSTEMS 2A 


2-B0A CPU 4 MHz 
64K Dynamic RAM 
Front panel 

V l/O— with Interrupts 
FOCI Disk Controflar 
20 slot motherboard 


LIST $3795 ONLY $2839 
PASCAL/Z + THE FASTEST PASCAL $375 
LIST ONLY 
PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE 
CACHE BIOS SYSTEM 128K 2 DRIVES $6995 CALL 
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE 
DPS-1 MAINFRAME WITH 280A $1795 CALL 
280 MACRO ASSEMBLER $125 SAVE 
SPELL—PERFECT SPELLING $295 CALL 
COMPARE —UTILITY SOFTWARE $295 SAVE 
INTEREDIT—TEXT EDITOR $295 CALL 


MORROW 8" DISK 


DISCUS 20 4- CP/M* 600K ONLY $848 
DISCUS 2 + 2 + CP/M" 1.2 MEGA B. $1099 
ADD DRIVES 2D = $599 2 + 2 = $795 
DISCUS 20-DUAL + CP/M* ONLY $1388 
FREE MICROSOFT BASIC FROM MORROW WITH 
DISCUS SYSTEM OR HARD DISK 


MORROW HARD DISK 
25,000,000 BYTES!! 
LIST $4495 ONLY $3385 
CP/M' IS INCLUDED! 


| : | 
AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 


SAVE ON MEMORY AND PROGRAMS 


CORVUS HARD DISK SAVE 
SSM VIDEO BRD VB3 4Mhz 412 


SYSTEMS MEMORY 64K AST $549 
SYSTEMS MEMORY G4K BANK 684 
SPECTRUM COLOR ASM ~ 326 
EZ-CODER Engllah to BASIC 98 


FACTORY GUARANTEES Sq 


American 


MICROANGELO 985 
ITHACA MEMORY &'16 BIT &àK  B45 


919-889-4577 


uare 


Computers 


KIVETT DR. JAMESTOWN N.C. 27282 


ECOSOFT FULL ACCOUNTING 355 
CAT NOVATIDN MODEM 189 
MEMORY MERCHANT 16K 159 
WICAT 68000 16-BiT CALL 


Which Compulers are BEST? FREE 
INSURED SHIPPING AT LOW RATES 
CALL FOR LATEST PRICES, DETAILS 
WE BEAT ADVERTISED PRICES 


EXPERT ADVICE 


919-883-1105 


' CP/M Is a registered trademark of Digital Research, Inc. 
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The Input/Output Primer 


Part 2: Interrupts and Direct Memory Access 


Last month we left the computer 
waiting patiently for the printer to 
signal its readiness to receive another 
character. If you think it's wasteful to 
make a machine as expensive as a 
computer spend most of its time wait- 
ing on slower equipment, you are def- 
initely thinking ahead. Later in this 
month's article, F] explore a com- 
munication mechanism that lets the 
computer work on another task after 
transmitting a piece of information. 
This mechanism, known as the ínter- 


This article is the second in Steve 
Leibson's six-part series, "The Input/ 
Output Primer." The series will explain 
the way in which computers talk with 
the world. Upcoming articles will dis- 
cuss parallel and HPIB (GPIB) inter- 
faces; BCD and serial interfaces; char- 
acter codes; and interrupts, buffers, 
grounds, and signal degradation. An 
I/O Glossary, which defines many 
terms used in these articles, appeared 
with the first installment (February 
1982 B'YTE, page 122). Figure and table 
numbers are continued from Part 1. 
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Steve Leibson 
Auto-Trol Technological Corporation 
12500 North Washington St. 
POB 33815 
Denver, CO 80233 


rupt, enables the computer to go 
about its business until the printer is 
ready for more data, First, though, 
you need to know how a computer 
selects a peripheral device to com- 
municale with; you also need to 
know about interfaces—the hardware 
that connects computers and 
peripherals. 


Creating subaddresses 
ensures that 
Information of 
different kinds can be 
directed to the proper 
section of the device. 


———— Eee ee i 


Picking and Choosing 

In the first article of this series, ] 
briefly discussed peripheral address 
lines, Computers, which generally 
have several peripheral devices at- 
tached, select a particular device in 
one of two ways. One method is to 
have a separate I/O connection for 


every device connected. Selecting a 
particular device is merely a matter.of 
sending information on the proper 
bus. This technique, however, rapid- 
ly creates a rat's nest of wires, 
something that's impractical to 
manufacture, 

An I/O bus has a set of peripheral- 
address lines that the processor uses 
to specify a device, This greatly sim- 
plifies wiring the system and results in 
major cost savings, although it does 
limit the computer to communicating 
with one peripheral at a time. For 
most computer processors, though, 
one is the limit anyway. 


Multiplexing Peripherals 
Peripheral-address lines allow the 
17O bus to be shared or multiplexed 
by many devices. Each device must 
have a unique address on the bus. 
Otherwise, conflicts will arise when 
two devices try to use information on 
the bus simultaneously. For instance, 
plotters are useful for graphing data 
but are terrible for listing programs. 
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With the Hayes direct-connect warranty. That's another reason is built-in, and we even include our 
Micromodem II your Apple ll can why it's the largest selling direct- FCC-approved Microcoupler™ 


communicate by phone with the connect modem for Apple 1) that plugs directly into any modu- 
outside world. Youcanaccessin- ^ computers. lar telephone jack in the U.S. — 
£3 fi ormation networks like + - Programmable. you don't even need the phone! 
The Sot roata a variety Automatic dialing S-100, too. The Hayes 
f business an sonal . anc answering? Micromodem 100 gives 5-100 
. Ofc cot Lands ine microcomputers all the advan- 
iai, our Micromodem II! 
EEn e e outside world inside 


<diskthe atcha -* ph 1c 


i nun a aa vith soola pon 
ever aac ven i irr Ssepndmessages! IN e) u're system fro om Hayes. 
Apple Il wher bl get away, andn nu Ich tí apre omput ler sto D 
you're away | P » mE. N ii | Cor mpi [ ete. You ion wide e a | 
irom your home = | Cc et eve -i ry ything 2i [Si c or "write for ‘the | 
or offic 2 lil you neec 10; [e com: 4 'i" — | s ation near- | 
| Dependable. The = municate wit other Bell * you. And | 
| Micro modem M ig S so de ep endable 103 compa tibl le modems at 110 Jon’ settle for anythi ni ing less | 
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Hayes Microcomputer Products INC. 5835 Posctires Comers Est, Norcross, Georgia 30092 (404) 449-8708 


Micromodenm It, Micrormodem 100 and Microcoupler are trademarks of Hayes Microcomputer Products Inc. 
TM Apple Computer int, — Micromodem ll can aiso ba used wih the Bel & Hawal computer. ©) 1981 Hayes Microcomputer Producta (no. 


Scopes, scopes and 
more scopes! 


For rent today! 


if you need any model of oscilloscope from Tektronix or Hewlett- 
Packard (or anyone else, for that matter), it’s probably sitting on- 
the-shelf, right now, at Genstar REI . . . just waiting for you to rent 
it. Prices are from 30 days up (and darned competitive, too) at any 
of our convenient North American inventory centers. About the only 
kinds of scopes you can't rent from us today are John Thomas and 
tele. Call... now! GSA Contract 4£GS-045-23560 


GENSTAF 


Rental Electronics, Inc. 
(800) 227-8409 


In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 


f TI be a monkey's uncle, REI! Send free details immediately! 

| O It sounds great. Tell me more! Call O I'm particulary interested in the | 
| me at following equipment: 

! D) Send me your new Rental Catalog. | 

O I'd like a copy of your "like new" 

| equipment for sale catalog, too. Í 
l NAME TITLE | 
| ORGANIZATION | 
| appRess__ AIL STOP [ 
ND ————————————————Ó 
| TELEPHONE: —————— € [ 
i Please complete coupon and mail to: Genstar Rental Electronics, Inc., 19525 | 
L Business Center Drive, Northridge, CA 91324 © Genci Fri) Electronics. inc 1982 


126 = March 1982 © BYTE Publications inc Circle 167 on Inquiry card. 


When the computer is accessing the 
disk storage device, everything will 
run more smoothly if the plotter ig- 
nores transactions on the I/O bus. 

Clearly, each peripheral device 
must have its own unique address. It’s 
more advantageous, however, for 
each device to have several unique 
addresses, Think of the peripheral 
device as an apartment building hav- 
ing a single, unique street address. 
Apartment One gets the local daily 
newspaper, which covers general in- 
formation, while Apartment Two 
gets The Wall Street Journal, which 
reports on economic events. Each 
apartment gets information but of a 
different kind. 

A peripheral device also requires 
information of different kinds. Not 
only do printers receive characters to 
print, but they also get control infor- 
mation such as line spacing, number 
of characters to print per line, type 
font, and other functions, (Creating 
subaddresses within the peripheral 
device ensures that information of 
different kinds can be directed to the 
proper section of the device. 

Peripheral address lines are split 
into a select code that specifies a par- 
ticular peripheral and a register code 
that specifies the subaddress. (A reg- 
ister is a hardware device that holds 
the information until the peripheral 
Can use it.) 


Setting up Subaddresses 

To illustrate, I'll create four subad- 
dresses within each select code. Being 
obstinate, as computer designers 
often are, I'll call these subaddresses 
4, 5, 6, and 7 (nobody starts at zero 
any more). These four subaddresses 
are registers that serve as portals to 
the peripheral. 

Four subaddresses require two 
wires for selection because two wires 
can assume four binary states. These 
states are: 


State of State of Register 
line #1 line #2 addressed 
0 0 A 
1 0 5 
0 1 6 
1 1 7 


(Remember, digital signals may only 
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Turn your TV into a time-sharing 
videotex display for $399; 


Now you can connect your family to 
the informative and entertaining world 


| al CompuServe, The Source, Dow 


Jones News/Retrieval and other time- 
sharing and data-base networks. 


All you need is the RCA VP-3501 
Videotex Data Terminal (with built-in 
modem and RF modulator), your tele- 
phone and your TV set. You can get 


| instant access to regional newspapers 
| and newsletters...weather reports and 


sports results...computer games and 


| more, You can use the VP-3501 to 


make airline reservations...find restau- 
rant recommendations in cities around 
the world. Plus stock market and cor- 
porate data. Or access your school or 
business compuler. You can even 
send electronic mail and buy products. 


in addition to information retrieval, 
the VP-3501 provides full interactive 
communications with a host computer. 
What you have working for you is a 
versatile, feature-packed interactive 
data terminal which can be worth far 
more to you than its low price. Its 
unique color-locking circuitry gives you 
sharp color graphics and rainbow-free 
characters. You get 20- and 40- char- 
acter formats in one of eight fore- 
ground colors and separate color 
backgrounds. 


With reverse video, you can empha- 
size certain letters, words, or sen- 
tences. A built-in tone generator...plus 
a white noise generator...let you create 
everything from the sound of explo- 
sions to the sound of music. The spill- 
proof, easy-to-clean keyboard is highly 
suitable for hostile environments. And 
its membrane key switches give you a 
natural feel. 


The VP-3501 istruly a fine Videotex 
Data Terminal. And don’t forget, it's 
made by RCA...the first name in tele- 
vision...now the foremost name in 
videotex terminals. 


See a demonstration at your com- 
puter or electronics dealer, or contact 
RCA. Order now and you'll get a free 
password and a free hour's time-shar- 
ing on both CompuServe and Dow 
Jones News/Retrieval! (Limited time 
offer.) 


For more information or to order, call 
toll-free. 800-233-0094. (In Pennsylva- 
nia, call 717-393-0446.) Visa or Master- 
Card orders accepted by phone. Or 
send a check including $3.00 delivery 
charge plus your local sales tax to 
RCA MicroComputer Products, New 
Holland Avenue, Lancaster, PA 17604. 


"Suggested User Pnce 


aw. GA Å 


t 


Ed 


ENNNININNENISD ASS 


RMS 


assume one of two states: on or off, 
"1" or "0.") 

Although four registers could do 
the job, there's a complication: the 
data lines are bidirectional, and bi- 
directional registers are complex to 
construct. It's easier to use eight reg- 
isters—four for input and four for 
output. The I/O line will specify from 
which group of four the register ad- 
dress lines will select. Remember that 
the I/O line specifies the direction of 
data flow on the data lines and so is 
ideal for selecting between the input 
and output registers. 

I've now constructed a simple 1/0 
bus that can convey information be- 
tween the computer and external 
devices. This I/O bus isn't the most 
advanced, but it will satisfy present 
needs. I'll upgrade this “bunch of 
wires” later, but first let’s confront a 
more pressing problem. 


Introduction to Interfaces 

The I/O bus discussed above is a 
subset of the bus used in the Hewlett- 
Packard desktop computers, model 
9825 and Systems 35 and 45. It would 


be convenient if all peripherals came 
with circuitry that directly interfaced 
to the I/O bus. 

Unfortunately, present interfacing 
methods are far from ideal. The bus 


constructed above is parallel- 
oriented, which means that every 
binary digit (bit) of a piece of infor- 
mation (such as a character) is avail- 
able simultaneously on the 16 data 
lines. 

Not all peripherals use 16 data 
lines; some peripherals don't have 


| any parallel interfaces but instead 


send information one bit at a time ina 
time-serial fashion. No peripherals 
use the eight-register scheme dis- 
cussed above, while several use in- 
compatible voltage levels to represent 
^1" and “0.” This appears to be quite 
a problem. In fact, there isn't a single 
peripheral that can talk to our I/O 
bus in its present state. 


Interfaces as Translators 

It's necessary to interpose some 
specialized circuitry between the 1/O 
bus and the peripheral device to 
adapt the signals from the computer 
to those used by the peripheral. This 
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Special 32K 800 System 


BOO w/32K, recorder, star 
raiders, joysticks .... ... 
Above w/A4BK .,........ 


1-800-528-1054 


800(18K) ........ ..... Call 
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825 Printer ....,...... E 
B50 Interface ........ 5160 ping | 
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830 Modem..... $150 | 
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Microline 80 ,........ . 5330 8" 0. 32 Sector MONITORS 
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Paper Tiger | Vane) pe 2222 E. indian School Rd. » Phoenix, Arizona 85016 
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Order Line: 1-800-528-1054 == 
— en rede Call WAREHOUSE Other Information: 602-954-6109 - ce 
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810 Loaded ........... Call ! Store Hours: Tues.-Fri. 10-5 MST Saturday 10-2 MST 


Prices reflect 3% cash discount. Product shipped in factory cartons with 
manufacturers warranty. Add 2% a minimum of $5 for shipping and handling. 


specialized circuitry is called an irtter- 
face, The interface, which actually 
plugs into the I/O bus, acts as an in- 
termediary, translating voltages, sig- 
nal formats, and whatever else is re- 
quired to establish communications 
between the computer and the 
peripheral, 

K every peripheral manufactured in 
the last decade required a different in- 
terface, it would be impossible for the 
computer to communicate with even 
a small fraction of them. Computer 
manufacturers simply cannot make 
products for that many different in- 
terfaces. Fortunately, several devices 
require only one of four basic types of 
interface: parallel I/O, serial I/O, 
HPIB {GPIB), and BCD (binary- 
coded decimal). 

To connect with a peripheral, the 
parallel interface uses a set of wires 
much like those of the I/O bus. This 
interface is the most common among 
current peripherals because it's the 
simplest to build and usually transfers 
data the fastest. Major variations in- 
volve (1) the connector used between 
the peripheral and the interface cir- 
cuitry and (2) the sense of the data 
and control lines. Does zero volts 
mean logic zero (positive true logic) 
or logic one (negative true logic)? 

A flexible parallel interface should 
be available with several connectors 
and an unterminated cable so that a 
custom connector can be installed, 
The logic sense of the data and con- 
trol lines and even the logic levels 
used can all be adjusted to suit the 
needs of a particular device. 

A serial interface takes data from 


the I/O bus and serializes it into a 
stream of bits. Incoming serial data is 
converted into parallel data and sent 
to the computer. Only two wires are 
required for serial communica- 
tions—transmit data and receive 
data—however, control lines exist in 
serial interfaces because serial ]/O 
dominates the special environment of 
long-distance data communications. 


Interrupts force the 
processor to leave the 
part of the program it's 
executing and start 
executing the code in a 
different location In 
memory. 


HPIB, a relatively new interface, is 
standardized. HPIB stands for 
Hewlett-Packard Interface Bus, Due 
to standardization, it's also known as 
the General Purpose Interface Bus 
(GPIB). Formally known as 
[EEE-488-1978, HPIB has well-de- 
fined signals, connector, logic sense, 
and logic levels, This interface allows 
simple connection to multiple devices 
over a bus structure. Since the con- 
nector and signals are standardized, 
you just bolt the connecting cable to 
the peripheral for the computer to 
begin communicating. You then can 
concentrate on the software needed to 
run the peripheral. A single HPIB in- 
terface can connect a computer to 14 
peripheral devices. 


Older instruments use a different 
type of interface known as binary- 
coded decimal (BCD). Data is trans- 
ferred in 4-bit chunks, and each 
group of 4 bits represents a numeral 
(0 through 9), BCD interfaces are 
generally used for transmitting 
numeric information. 

In the third and fourth installments 
of this primer, I'll examine these types 
of interfaces in depth. For now, 
though, let's turn to this month's 
main topic, interrupts and direct 
memory access (DMA). 


Getting the Processor's Attention 

What do you think is the most im- 
portant part of a telephone? The dial? 
The receiver? The cord? 1 submit that 
it's the bell. If the telephone had no 
way to summon you when a call 
came in, you'd have to check it 
periodically to see if there was some- 
one on the line. Having to lift the 
receiver every few minutes would 
make the instrument a maddening in- 
convenience. Fortunately, telephones 
do have bells that interrupt you when 
sameone calls. 

Earlier [ discussed the relative 
speeds of computer processors and 
peripheral devices, The mismatch in 
speeds forced the creation of hand- 
shaking lines the processor could 
check to determine the peripheral's 
availability. Without these lines, the 
speedy processor would inundate the 
poor peripheral with data. Using 
these handshake lines is the simplest 
form of I/O, The computer spends 
much of its time patiently waiting for 
the peripheral to signal readiness for 


SMALL PRICE 
BIG PERFORMANCE 


“COMPATIBLE V WITH 280/8080/86 CP/M: DISK BASED COMPUTERS, em e stored as 


named fias on disk for low cos! storage / retrieval “rademaerk — Digital Research, CA 


| sSTANDAARD RS-232 SERIAL INTERFACE, selectable 110 to 9800 baud 


PROGRA 


*USEA ORIENTED SOFTWARE AND DOCUMENTATION, 21 single keysiroke commands 
including copy, varily, and a complete editor 

4 eNO PERSONALITY MODULEB REQUIRED 
S ALL 24 AND 28 PIN EPROMS, single or tnple supply vollape. 


M 
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ADVENT PRODUCTS, INC. 065 N. Main Street, Orange, CA 82687 (714) 997-0800 
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COBOL the language of 
business. 


The language of Micro Focus 


Our CIS COBOL product e CIS COBOL and 
family brings you the FORMS-2 are available 
most successful business through our dealers 
programming tool ever (O) and distributors for many 
devised, COBOL, in a form 8080, Z80 and LSI-11 systems 
optimized for today's most including Apple II with Softcard 


cost effective hardware, the 
microcomputer. Standard COBOL 
as defined by ANSI X3.23-1974. 


The reliability and performance of CIS 
COBOL are strongly emphasized by its’ 
continued qualification for U.S. 
government contracts. In January 1981 
CIS COBOL entered its 2nd year of G.S.A. 
certification. 


CIS COBOL is powerful but simple to use. 
Its screenhandling, dynamic module 
loading and fast ISAM let you take full 
benefit from micro computer facilities. 


Our FORMS -2 utility is a COBOL source 
code generator to help you build 
interactive applications with ease. Using 
our unique demonstration “How to create 
a COBOL program in 20 minutes’ you can 
quickly try out new application ideas. 


And if you are developing software for 
resale, the variety of systems running CIS 
COBOL offers you a very large available 
market. 


MICRO 
FOCUS 


eae ni -2 are trademarks of Micro Focus. 8080 isa trade- 


LSI-11 and PDP-11 
Corp Ap "agr lot Rople Apple Compier Softcard of ia. 
/M of Digital Research and UNIX of Bell Laboratories. 


Circle 242 on inquiry card. 


and CP/M 


For OEM purchase on 8086, PDP-11, 
UNIX and other order codes approach us 
direct. Our system transfer technol 
has made CIS COBOL first on a number of 
processors and enabled us to interface to 
30 different operating systems. 


For more information about CIS COBOL 
fill in the coupon below. 


To: Micro Focus Inc. 1601 Civic Center Drive, 
Santa Clara, Ca 95050, USA. 
Phone: (408) 496 0176. Telex: 278704 MFCIS UR 


Please send me 
[C] A brochure on CIS COBOL 
[C] A brochure on FORMS-2 
[C] A set of Applications Notes 
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My chief interest ts in; (please tick box) 
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[ ] UNIX 
C] Apple II 
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INTERRUPT REQUEST 


M PROCESSOR |, a! INTERFACES 


Figure 4: A computer system with memory bus, I/O bus, and added interrupt line. 
Interrupts allow the processor to start 1/O processes, then go on fo other tasks. The 
peripheral uses the interrupt line to indicate readiness for another transaction. 


the next transaction. 


Interrupting 

Waiting for peripherals is tolerable 
if the computer has nothing else to 
do. Often, however, there are many 
other things the computer could be 
doing, making the handshaking 1/O 
highly inefficient. Fortunately, most 
computers now offer an alternative 
called interrupt I/O. 

Let's first make clear exactly what 
will be interrupted. The computer is 
continuously executing a program in 
its memory. If theres no user pro- 
gram running, then at least the 
operating system will be. Thus there 
are at least two program levels in the 
computer, with the higher level being 
the user program, usually written in a 
language such as BASIC. 

Because microprocessors can't run 
a BASIC program directly (although 
that day isn't far off) they use a 
lower-level program called an inter- 
preter, which is written in a machine 
language the processor can run direct- 
ly. The interpreter takes the BASIC 
program and interprets it by deciding 
which machine-language routines to 
call to perform the tasks requested in 
the BASIC program. Another type of 
lower-level program, a compiler, can 
translate a high-level language pro- 
gram into machine code. I'll consider 
only interpreters here. 

Interrupts are hardware mech- 
anisms that force the processor to 
leave the part of the program it's ex- 
ecuting and start executing the code 
in a different location in memory. 
Figure 4 shows the 1/O bus with an 
interrupt request line added. That's 
the only change the bus needs in 
order to add interrupt capability. 

Interruption takes place at the 
machine-code level, It's helpful in 
synchronizing external events with 
the computer program but must be 
used carefully. Let's take an example. 

Suppose a user program asks the 
computer to calculate the value of 
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2.5 + 2.5, produce the resulting 
value on a printer, then calculate the 
value of 3 + 3. The computer will 
first execute the BASIC interpreter’s 
routine for Floating-point addition 
and produce the first sum: 5.00. Then 
there will be six characters to print: 5, 
., 0, 0, <CR>, and «LF». «CR» 
and <LF> are carriage return and 
linefeed characters usually sent to ad- 
vance the printer to the next line on 
the paper. 

Assume the addition takes around 
two milliseconds. If the printer pro- 
duces ten characters per second, it 
will take 0,6 seconds to print the first 
answer (actually, a little more time 
will be needed because carriage return 
and linefeed take extra time on most 
printers), 

Handshake I/O requires the com- 
puter to wait the full 0.6 seconds 
before calculating the second sum 
because the computer is waiting to 
send the printer another character 
during that time. 

Interrupt 1/O's alternative is to 
place characters to be printed in a 
buffer somewhere in memory. Inter- 
rupt routines can then withdraw 
characters from this buffer whenever 
the printer can accept them, and the 
computer can push on through the 
program, 


Interrupting Machine Code 

When the first character to be 
printed is removed from the buffer 
and sent to the printer, the printer in- 
terface “goes busy,” transferring the 
character to the printer and waiting 
for a signal that indicates completion 
of the printing. Meanwhile, the com- 
puter can proceed to the next BASIC 
statement. When that first character 
has finally been printed, the printer 
will “go ready” for the next one. At 
that time, the printer interface will in- 
terrupt the processor and request 
another character. 

Note that the machine code inter- 
preter is interrupted, not the BASIC 


program. The flow of execution of 
the BASIC statements is not changed 
but merely halted while the interrup- 
tion is serviced. The interpreter, how- 
ever, does branch to a different 
routine. This special routine, also in 
machine code, is called an interrupt 
service routine, The author of the 
BASIC program doesn't have to write 
interrupt service routines For Hewlett- 
Packard desktop computers, as need- 
ed routines are provided in the inter- 
preter, This is convenient because in- 
terrupt service routines must handle 
many factors. 

An interrupt forces a branch to the 
location in memory where the inter- 
rupt service routine is stored. If the 
processor doesn't remember where it 
was before the interruption, the pro- 
cessor will be unable to return to that 
location, In fact, the processor will be 
"lost" and unable to continue process- 
ing. Most microprocessors auto- 
matically save the address of the loca- 
tion being executed before the inter- 
rupt, and a return from the interrupt 
is sufficient to store that address. 

If the interrupt routine uses any of 
the internal registers in the processor, 
the routine must carefully save the 
contents of these registers before 
using them. This procedure is called 
context switching because the reg- 
isters will be used for a different pur- 
pose in the interrupt service routine 
than in the main program. Upon 
completion of the interrupt service 
routine, the routine must restore the 
saved values of the registers. 


Interrupting BASIC 

Occasionally, the buffered 1/0 
routines for servicing interrupts are 
not sufficient for handling a problem. 
Some interrupts are more complex 
than those needed for data transfer. 
Maybe the computer is monitoring a 
water system and the dam bursts. 
Such crises require the processor's im- 
mediate attention; a simple data 
transfer will not suffice. A branch is 
needed in the high-level program to a 
special high-level routine written to 
handle the interrupt. You did write 
the “Dam Burst” routine, didn’t you? 

Interrupting a program in BASIC 
or another high-level language is con- 
siderably more complex than inter- 
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If you think two dimensions 

of computer calculating power 
have been useful, wait until 
you get your hands on three. 


NEC Introduces Report 
Manager" for the PC-8000 
microcomputer, giving you an 
astounding mastery of labels, 
numbers, and formulas in a 
unique 3-dimensional matrix, 
the "Data Cube." 


AH the power and flexibility of 
the best electronic spread 

sheet ever created...now 
available with an axis of depth 
in addition to the standard 
horizontal and vertical. 

You get an electronic book, not 
just an electronic page. Easy as 
A, B, C...and powerful as X, Y, Z! 


The best way to learn about the solid 
wonders of Report Manager is to see it 
in action. 

Three dimensions of calculating power, 
not just two: Unprecedented flexibility 
in any direction. Powerful editing 
commands to change or add to 
contents of a cell. Versatile report 
features that allow easy control over 
portions of data, columns on a page, 
pages on arow, etc. Four independent 
viewing regions can be created on the 
same screen. And there are built-in time 
and calendar functions, so you can 
manage duration as well as dimension. 


See Report Manager run on the 
PC-8000 at your nearest NEC Home 
Electronics (USA) dealer. 


Productivity 

at your fingertips 
: | JM NEC Home Electronics (USA) 
Personal Computer Division 


Sample printout showing use of X, Y, and Z axes. 1401 Estes Avenue 
Report Manager and Data Cube are trademarks of The image Producers, Inc. Elk Grove Village, IL 60007 


ANOTHER CRATE IDEA 
FROM ALTOS! 


The complete multi-purpose, multi-terminal 


desktop business computer system 
with a built-in tutor. 


Get everything you need to com- 
puterize your business. An Aitos 
Series 5 computer, with highly reliable 
5 MByte Winchester hard disk that 
stores up to 1,800 pages. Three 

of our new smart terminals, and 

a speedy draft quality printer. Plus 

an Altos Computer Tutor, the self- 
teaching business software package. 

All for less than $4 a day 
per user. 

For a quick, productive start, 
the Altos Computer Tutor provides 
simple, self-paced, step-by-step 
instructions and training. 

Operators will become faster 
and much more accurate 
(. because, when you have an 
. Altos system, it's like having 
. three computers in one. 
\ While your bookkeeper 
= prepares payroll, other 
-  userscan check inven- 
; tory look up needed 
information, or produce 
error-free reports. Plus 
Altos lets you com- 
municate with other 
computers, main 
frames, and even 
allows networking. 
TN Need more? 
For less than $1 a 
« day additional, each 
. user can also have 
-» x WordStar™ for 


word processing and Microplan" 

for business analysis. And your Altos 
dealer has hundreds of other popular 
CP/M® MP/M 1I" and OASIS applica- 
tions programs for Altos computers. 
And most importantly, he can 
arrange for on-site service, 
nationwide. 

Join thousands of businesses, 
professionals and institutions who 
rely on Altos. 

Call our toll free number. We'll 
put you in touch with your local Altos 
sales and service dealer who'll crate 
an Altos business computer system 
just for you. 

*Cornplete 3 user system for $4 a day per user. Price approxi- 


mate and may vary in your area. Dally lease based on 513.800 
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rupting a machine-language routine 
for data transfer. High-level state- 
ments can affect large portions of 
memory through the use of variables, 
arrays, and strings. If a variable js in 
the process of being changed when 
the interrupt comes in and the BASIC 
interrupt routine uses that same 
variable, the interrupt routine may 
use the wrong value or a garbled 
value. If the dam has burst and you 
need to close some locks downstream 
immediately to save a town, you and 
the townspeople have a strong in- 
terest in seeing that the interrupt 
routine uses the right value. 


End of the Line 

To prevent such problems, Hew- 
lett-Packard desktop computers 
allow the BASIC program to be inter- 
rupted only at the completion of pro- 
gram line execution, This feature is 
called end-of-line branching because 
the branch to a BASIC interrupt ser- 
vice routine is allowed only when the 
end of a line is reached. The interrupt 
may occur at any time and will be 
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logged in, but it will not be serviced 
until the end of the current program 
line. 

Machine-code or low-level inter- 
rupts are generally called hardware 
interrupts because the processor 
hardware grants the interrupt request 
and performs the subsequent branch- 
ing. [nterrupts to the BASIC or high- 
level program are called software in- 
terrupts because several instructions 
in the operating system are required 
to log in the interrupt, request an end- 
of-line branch, then take control of 
program flow at the end of the line. 


A Misunderstanding 

A classic example of misunder- 
standing interrupt operations occurs 
whenever a first-time writer of inter- 
rupt service routines tries to use an in- 
terrupt for input. The typical pro- 
grammer will enable the interface to 
interrupt and expect that when the in- 
terrupt comes, the interface will have 
the desired data. Unfortunately, the 
interface interrupts when it isn't busy, 
This may happen when the interface 
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wasn't told to do anything or when 
an operation has completed. Since the 
interrupt routine didn't originally 
make the interface busy by requesting 
a data input operation before the in- 
terrupt was enabled, the interface in- 
terrupts immediately but has nothing 
to offer. Such a miswritten interrupt 
routine always produces incorrect in- 
Formation on the first data transfer. 
Remember, to use interrupts proper- 
ly, you must see that data transfer is 
started before interrupts are enabled. 
That way, the first interrupt will oc- 
cur when the first data transfer is 
complete. 


DMA: The I/O Superhighway 

Thus far, I've covered the hard- 
ware within a computer and the inter- 
facing circuitry necessary to interface 
peripheral devices with computers. 
All the discussions have assumed that 
the computer processor is in control 
of the data-transfer process, which is 
true for many peripheral devices. The 
processor is usually fast enough so 
that the peripheral determines the 
data-transfer rate. 

Some devices, however, are too 
fast for processor-controlled I/O. 
These devices can handle data at rates 
approaching the speed of the com- 
puter memory and therefore require a 
different I/O technique. One tech- 
nique for interfacing these fast 
peripherals is called direct memory 
access. 

If the peripheral device is slightly 
slower than the computer processor, 
the processor may be able to execute 
only the few machine instructions 
needed for the I/O transfer before the 
peripheral is ready for another 
transfer. [n that case, there's a good 
match between the I/O software and 
the peripheral speeds, and program- 
med I/O will suffice for the task, 

Some peripherals, however, are 
too fast For the processor to execute 
even the few instructions needed to 
perform programmed I/O. As long as 
these peripherals are not faster than 
the computer's basic memory cycle, 
direct memory access can perform the 
required I/O. 

In order to discuss DMA and how 
it works, we must return to the model 
of the processor/memory/I/O sys- 
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Figure 5: A computer system with an added DMA (direct memory access) machine. 
The DMA machine, which parallels the processor, can generate the signals necessary 
for controlling both the memory bus and the i/O bus. 


tem. Recall that the processor is 
linked to the memory via a set of lines 
called a memory bus and to the I/O 
interfaces via an I/O bus. Both buses 
require the processor to generate ad- 
dress signals and control signals to 
synchronize the flow of data over 
these buses. 

Generally, I/O consists of taking 
information from the interfaces 
through the I/O bus and transmitting 
this information to the memory using 
the memory bus—or vice versa. Dur- 
ing this transfer, the processor is also 
using the memory and memory bus to 
supply machine instructions so that it 
knows how to effect the data trans- 
actions. [f you assume that the pro- 
cessor takes only nine machine in- 
structions to perform one data trans- 
action, you can see that the effective 
I/O throughput is only ten percent of 
the rate that the memory could sup- 
port. That is, of every ten memory 
cycles, nine instruct the processor and 
only one places data for I/O. Only 
the simplest data transactions can be 
performed with nine machine instruc- 
tions, Formatting and code conver- 
sions require many more instructions. 

The only way to speed up the I/O 
process is to eliminate the slowest link 
in the data path. For high-speed 
peripherals, the slowest link is clearly 
the processor itself! How can you 
eliminate the processor when it's the 
component that links the I/O and 
memory buses and is required for 
generation of the signals that actually 
make these buses work? The answer 
is to build a specialized circuit de- 
signed to transfer data at the full 
speed of memory. Since this transfer 
is the only function this circuitry 
must perform, the capability can be 
wired into the circuit. Instructions 
from memory, which would reduce 
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the effective memory bandwidth, are 
not needed. 

By placing this special circuitry so 
that it bridges the I/O and memory 
buses and also by giving it the 
capability of generating the address 
and control signals required by these 
buses, you then have a machine that 
can perform I/O at the full speed of 
memory. Such special circuitry is 
called a direct memory access 
machine. Figure 5 shows how one 
might add a DMA machine to the [/O 
bus. 

All that remains is to decide which 
device will have control of the buses: 
the processor or the DMA machine. 
Normally, the processor will have 
control of the buses, since the DMA 
IZO must be infrequent enough to 
alow some processing to get done. 
The DMA machine must therefore 
have a way to acquire bus control 
from the processor whenever nec- 
essary. The processor can enable the 
DMA machine to request bus control, 
but the interface must actually re- 
quest service through the DMA 
machine because only the interface 
knows when an attached peripheral 
requires DMA service. Thus some 
connecting signals must exist between 
the interface and the DMA machine 
and between the DMA machine and 
the processor. To give the interface a 
means of requesting service from the 
DMA machine, let's add a signal called 
DMA Request (DMAR) to the collec- 
tion of signal lines on the I/O bus. 

Upon receipt of a DMA Request, 
the DMA machine must request bus 
control from the processor. If the pro- 
cessor decides that the request comes 
at an inopportune time, it can tem- 
porarily withhold transfer of control. 
This is a job for the ever-present hand- 
shake! Let's create two handshake 


lines, Bus Request and Bus Grant. 
The DMA machine will ask for bus 
control with Bus Request and will 
take control after receiving a signal 
on Bus Grant. As a result, the pro- 
cessor can maintain control of the 
memory and address buses as long as 
required. 

The kind of DMA I've been dis- 
cussing is called burst DMA because 
the data transfer is done in a burst 
during which the DMA machine 
totally controls the memory and I/O 
buses. This provides the I/O with the 
full speed of the memory bus at the 
expense of completely halting pro- 
cessor activity. If half the memory 
bus bandwidth were sufficient to 
solve the high-speed 1/O problem, we 
could use another type of DMA 
called cycle-steal DMA. In the cycle- 
steal arrangement, the DMA machine 
alternates control of the buses with 
the processor, each using every other 
memory cycle. Cycle-steal DMA 
allows the processor to operate at 50 
percent efficiency while still pro- 
viding relatively high-speed [/O, 


Summary 

]t would simplify matters greatly if 
all devices could agree on data rep- 
resentation, format, signal levels, 
timing, or even the number of wires 
used for interconnection. Attempts at 
standardization have been made, but 
the swift pace of computer tech- 
nology renders some standards ob- 
solete before they're published. In ad- 
dition, the need for compromises 
seems to arise with every new system. 
Older equipment also needs to be in- 
terconnected: otherwise, replacement 
of a computer would dictate replace- 
ment of the entire system, 

Fortunately, present technology 
can reach backward as well as for- 
ward. The computer itself can make 
adaptations, since computers excel at 
changing one value into another, Fur- 
thermore, interface circuitry that 
links the computer's memory or I/O 
bus to the I/O of the peripheral 
device can overcome hardware in- 
compatibility. Next month I'll discuss 
two basic types of hardware interface 
presently used in computer systems: 
the parallel and HPIB (GPIB) inter- 
faces. E 
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A BASIC Plotting Subroutine 


Sophisticated Plotting with Your MX-80 


Since the introduction of the 
MX-80 printer, several articles have 
described most of its outstanding fea- 
tures, including the remarkable print 
quality for the price, l'd like to show- 
case another great feature of this 
printer: its ability to plot data curves. 
By combining its features with simple 
software routines, the MX-80 can 
emulate sophisticated plotters. 


Plotter Criteria 

Several features constitute a good 
plotting routine, First, it should be a 
subroutine that, when called, plots 
data generated in the main program 
and, if needed, returns to the main 
program with the data unmodified 
for further processing. Second, the 
plot routine should be automatically 
scaling so that the operator of the 
main program doesn't have to worry 
about keeping tabs on all the max- 
imum and minimum values sent to 
the plotting routine. Last but not 
least, the hard-copy output should 


have enough resolution to allow in- 
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terpretation of the data. After all, 
that’s why a plot was deemed 
necessary in the first place. 


Once a linefeed is 
generated, there's no 
turning back. 


The MX-80 printer easily meets 
these criteria, as evidenced by figure 
1. The plot is a straight line of the 
form y=mx+b, Note that the plot- 
ting routine provides its own graph 
paper by inserting horizontal and ver- 
tical grid lines; legends for both axes 
are included. Ah, you say, any print 
routine could handle a straight line 
with ease. Figure 2 is a better test of 
the printer and plotting routine. 
Here, concentric circles are plotted 
with radii of 1 and 0,5. Note that the 
auto-scaling routines in this case must 
handle both positive and negative 
values, and that, although the circles 
are nat perfect, they have enough res- 
olution for most plotting applica- 
tions. 

Resolution of these plots is set by 
the maximum number of data points 
allowed by the plotting routine. In 
the plots shown, the number of points 


was limited to 101 X,Y pairs. The 
number of points chosen was based 
on several criteria. First, the max- 
imum number of print positions that 
can be set in the horizontal direction 
is 132, Using 101 of these positions 
for data plotting leaves 31 positions 
for printing the Y-axis scale values 
and the Y-axis title, In the vertical 
direction, the MX-80 can be set so 
that every linefeed increment moves 
the paper up by as little as 5; inch. 
Therefore, resolution to a single 
printed dot can be obtained. I chose 
only 101 points in the vertical direc- 
tion for several practical reasons. In 
most cases, this is all the resolution 
needed to obtain a smooth fit of the 
data. Most important, though, each 
data point plotted takes time to print, 
and the increased printing time is not 
warranted in most cases. 


About the Program 

The program for generating the 
plots, shown in listing 1, was written 
in Microsoft MBASIC 5. The size 
of the program can be cut down 
considerably by removing the REM 
statements and by combining several 
program lines into ane multiple-state- 
ment line. As written, the program 
doesn't need a main program to gen- 
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Figure 1: Sample plot of a straight line using auto-scaling (y=mx+b, b —0). 
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Figure 2: Sample plot of concentric circles using auto-scaling (radii —1 and 0.5). 
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erate X,Y data sets. It was written this 
way so that it could be tested im- 
mediately for errors using data gen- 
erated in lines 5120 through 5200. In 
normal operation, the DIM statement 
in line 5160 would be in the calling 
program, and the entry point to the 
plotting routine would be at line 
5250. Line 5670 would also be 
changed from END to RETURN. 

Lines 5250 through 5310 allow the 
user to enter the graph's title and 
legends for the X and Y axes. These 
strings are then centered in 50-char- 
acter strings so they are printed at the 
center of the X and Y axes, indepen- 
dent of the title or legend length. 
Manual or autornatic scaling can then 
be selected by answering the prompt 
in line 5320. 

The main body (lines 5460 to 5670) 
and its subroutines are where the real 
plotting action occurs. Most dot- 
matrix printers print from the top of 
the page down and do not allow this 
top-down mode to be reversed. The 
MX-80 also fits into this category. 
The resulting limitation forces special 
handling of the data to be printed so 
that all the data of a given Y value is 
printed on a line before the next line- 
feed occurs. Once a linefeed is gen- 
erated, there's no turning back to 
print another data point on the line 
above it. 

In the main body, the first few lines 
set up the printer for 132 characters 
per line and ¥, inch per linefeed. 
With these settings, a plot size of 
somewhat over 5% inches in both 
directions is obtained when two line- 
feeds are performed for each of 101 
data positions in the Y direction. Line 
5520 performs a very important func- 
tion in that it converts the line 
number position presently being 
pointed to on the plot to a numeric 
value proportionate to the total span 
of the data, which is set by the max- 
imum and minimum scale values. (I 
didn't even understand that!) In other 
words, consider line number 100 to 
be at the top of the plot and line 
number 0 at the bottom; also suppose 
that Yaeax=1l and Yaw=—1 as 
shown in figure 2. Then, if the present 
line number were 20 lines down from 
the top, the value of YN would be: 
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| SYSTEMS Il EX | 

MASTER MENU 
| INVENTORY 7. CHART OF ACCTS.| 
? PAYABLES — B. VENDOR MAINT. ] 
[| 3 RECEIVABLES 8. CUST. MAINT y 
4 PAYROLL 10. CHANGE DATE y 
| I.SYS/BACKUP $ | d 


DATABASE MENU 


FILE MAINTENANCE 
REPORTS /REPORT MAINT. 


RETURM TO SYSTEM MENU 
SELECT (1-4[? 


f RECEIVABLES SYSTEM MENU 
, FILE MAINTENANCE | 

. RECEIPT OF PAYMENTS 

TL , GENERATE BILLING 

AND REGISTER MONTH END 

PAST GUE REPORT | 

E MONTHLY INTEREST 


A 


TURN TO MASTER MENU 
SELECT [1-7]? 


SELECT (1-417 


individual modules and later add additional 
modules, such as Job Casting for 
contractors. The power of our system is in 
the KSAM Firmware card that plugs into the 
Apple. This card permits high speed 
searches and eliminates running sort 
routines to gel your files in order. 


SYSTEMS ll is available on 5%" drives, and 
also on the Corvus hard disk. A Corvus 
based system will give you the power and 
capacity that challenges larger computers. 


[ Yes. please send | 
|| me your Systems Il | 
Demo Package. 


Name 


Title 


2455 S.W. 4th Ave. 


Address 
Suite 2 
| Ontario, OR 97914 City 


| (503) 881-1477 


STATE 
PAYROLL MENU 
. MISC/TAX TABLE MAINT. 
TRANSACTION FILE 
. MISC. PAY/DEDUCTION FILE 
, EMPLOYEE MASTER FILE 
, CALCULATE/PRINT CHECKS 
PRINT W2's 


7. RETURN TO MASTER MENU f 
—— SELECT (1-717 


^e : 
LIP TT 
LII I 
A eT er 
Aa 


COMING SOON — Cash flow analysis with 
graphics, Database Il with graphics, and Bill 
of Materials for small manufacturers. 


CURRENT OPTIONS AVAILABLE — Job 
Casting, Cycle Invoicing, Order entry, and 
Layaway. 


All Checks, statements and invoices use 
NEBS forms. 


Dealer and OEM inquiries invited. 
Apple is a trademark of Apple Computers. 


[ ] Yes, | would like to sample your software. Please 
send me the Systems Il Demo Package. My check 
for $25 is enclosed. 


Company Name 


State Zip 


Listing 1; Programm listing af MX-80 plotting routine, written in Microsoft MBASIC 5. 
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REM 


REM b94555B43$9T453S22fT223224$324922926202022226422022260062222$24224222272320 0221 


REM 3 PLOT PROGRAM FOR MK-GO | 
REM a BY a 
REM @ LAWRENCE J. SREGOLT t 
REM BEEARSORTESETESESESIASSETSSS32323095025$325222122288£85023924521224225A 
REM 

REM SEÉ93/588E3323392808522255$232Z2292900 S VS Z0233380EEBBEDU T$223523216221235 
REM € LSE THE FOLLOWING SPACE TO CALCULATE A 101 BY 101 a 
REM V DATA ARRAY IN *(T1) AND VII), a 
REM 4 BELOW THIGE SECTION IF ARRAY EXISTS a 
REM $5£E6342992312399 EFE T32222ERESESESTSASDBESERN ESTZIESERSSADBESREÓS BS ERAS 
REP 

REM 

REM BAMPLE ARRAY->CONCENTRIC CIRCLES 
REF 

DIM Y(1011 ,X (101) : REM MOVE DIM TO MAIN PROGRAM 


FOR I=0 TD 5S0 

KCI) *SIN(ISA. 282/50) +Y (I1 *COS (1126, 282/50! 
NEXT I 

FOR I«51 TD 100 

J=I-30 


XLI) =. 88SIN(GISA. 282/50) : Y €12 =. S3COBS (336. 282/50} 


NEXT T 
REM 


REM €23583562954272422223254242258092£6722223-8E20222222322£282223522£2122 
a 


REM 3 


ENTER TITLE GF PLOT AND AXIS LEGENDS 


REM $9T2à58024293925EES4240020 022325 58-025$2293225kE5/2232252225245532229252272207 


REH 


ATITLES=“SPACES (50) : VTITLES$sSPACES (50] :PTTTLES«SPACES* (30) 
LINE INPUT "ENTER TITLE OF PLOT (50 CHARACTERS DR LESS) "T$ 
LINE INPUT "ENTER Y AXIS TITLE (SO CHARACTERS OR LESS) *; 7% 
LINE INPUT "ENTER X ARIS TITLE (50 CHARACTERS OR LESS) "49 


MIDS (YTITLE$, (LENIYTITLES$) -LEN(YS)) /20) -Y$ 
MIDStXTITLES9, (LEN(KTITLE$) -LEN(G) ?/2] eX 
MIDS(PTITLES, (LEN (PTITLES) -LEN(T$1))/2) 2T4 


INPUT "DO YOU WANT (A)UTO OR (MANUAL SCALING ",Y$ 


IF y&e"M" THEN S350 

IF Y$e"A" THEM BOSUB &550 ELSE 3320 

GOTO $450 

INPUT "ENTER MAXIMUM VALUE OF Y AXIS": YMAX 
INPUT "ENTER MINIMUM VALUE OF Y AXIS"; YMIN 
INPUT "ENTER MAXIMUH VALUE OF X AXIS":XMAX 
INPUT “ENTER MINIMUM VALLE DF x AXIS"; kMIM 
REM 


REM $61359399399536241232$3250950439352299128365322292595239232235323:202320 809 ET 


REM E MAIN BODY OF PROGRAM STARTA HERE 


e 
REM $8E8313585323923655323 FE T2 9709 BETTE ISSESESEUEEUSSESISEST2S22312122231222259 55 
REM 


REM 

LPRIMT:LPRIWTiLPRINT TAB(CIS)PTITLES:REM 
LPRINT: LPRINT 

GOSUB SOIO:REM 

LSPACE=}2:GOSU8 3780: REM 

RSTOP=20: CHARS=" f“: OSUBB SHO: REN 

FOR LNNŮ=100 TU O STEP —i 

YHaYMAX -= ¢ i {Y¥MAX~¥MIA) 7 100) B 100-LNNO} } : REM 
VYO=ABS : ( YMAX~VHIN) 4100) = REM 

GOSUB 46250; REM 

IF LNNO/2-FIX(iLNNO/2! 90 THEN GOSUB 5910:REM 
GOSUB 4020: REM 

GOSUB &61401REM 

LPRINT 

RSETOP #20; CHARS="1";GOSUB 3850: REM 

LPRINT 

NEXT LNND 

GOSUB 6350: REM 

GOSUB 4450: REM 

LSPACE912:G0SUB 3780: REM 

GOSUB 38303 REH 

FOR Tet TO 23:LPRINT: NEXT IsREM 

END 

REM 


PRINT TITLE DF PLOT 


SET COMPRESSED CHAR MODE 
SET LINE SPACING 
FORCE CARRIAGE LEFT 


NORMALIZED Y VALUE 
VALUE DF EACH LINE 
PRINT VERTICAL TITLE 
PLOT VERTICAL LINES 
PLOT DATA 

PRINT HORIZONTAL LINE 


FORCE CARRIAGE LEFT 


PRINT X SCALE 

PRINT X AXIS TITLE 

SET NORMAL LINE SPACING 
SET NORHMAL CHAR WIDTH 
TOP OF NEXT FORM 


REM ét$933524586$58932*0645k2Z4249275$325209592522928099206042923:205205059222225 


REM à 


END OF MAIN BODV-SUBRÜUTINES START HERE " 


REM SEC HSHASSAHPSESSEATASAASTESAAD ICA SHE £90 242400545004 04268 


REM Se Eat ue cece ae 


REM & PRINTER CONTROL SUBROUTINES 


REM PREE C snaa tei ge rd c RN TS RN RO 


LPRINT CHAS 127) "A" CHARS (LEPACE) CHAS (271 "2":HEM EDIT WITH BRAFTRAX OPTION 


RE TURAN: REM 

REM 

LPRINT CHAS (15) RETURN: REM 
REM 

LPRINT CHR€$ (1B) 3RETURN; REM 
REM 


LPRINT SPC (ASTOF) : CHARS: : RETURN: REH 
REH 


BET LINE SPACING 
SET COMPRESSED MODE 
SET NORAAL MODE 
PRINT CHAR AT RSTOP 


REM 8885$52460604295$2590223044232505052*23222282222560865229122220559 


REH ú PLOT VERTICLE LINE SUBROUTINE 


FEM 8B28E$SESSSESUSERSTESSIBESBOEEESEISASRERBSESPSENUSSTSEPSOPSSOU 


FEM 


CHAR9-"1*":RSTOP*ZO:LPRINT CHR$Í43);:GDSGUB 5650 


RSTOP=9 
FOR f=) TQ 10 
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Listing 1 continued on page 148 


YN = 1—((1—(—1))/100) 
x (100 — 80) 
= 0.6 
This value is subsequently tested 
against the data in the PLOT DATA 
subroutine. If a match with any data 
in the Y array occurs, a point is plot- 
ted at the proper X position as deter- 
mined by the value in the correspon- 
ding X array. 
The overall action performed on 
any given line can be summed up as 
follows: 


1. The value of YN is calculated. 

z. A character in the Y-axis title is 
printed. 

3. The vertical grid line segments are 
printed. 

4. The data is plotted for that line, if 
any. 

5. If a horizontal line is called for, it's 
printed along with the scale. 

6. The cycle is repeated for the next 
line down. 


A special precaution must be taken 
to ensure exact horizontal indexing on 
printers like the MX-80, as they use 
bidirectional printing. Because the 
print head doesn't physically return 
to the left-hand stop each time a new 
line is printed, a slight but distracting 
misalignment occurs in the vertical 
grid lines, To overcome this, lines 
5500 and 5590 were inserted to force 
the print head to the left prior to each 
new line printed. If you take a close 
look at the left-hand vertical grid lines 
in Figures 1 and 2, you can see this 
slight misalignment. If your par- 
ticular printer is perfectly aligned or if 
you can put up with a slight misalign- 
ment error, then remove these line 
numbers. Removal of these lines will 
save a lot of time in actually plotting 
the data, 

While I'm on the subject of time, 
it takes about eight minutes to com- 
plete a plot using the program shown 
in listing 1, This may seem a bit long 
to some users, but consider plotting 
101 X,Y points by hand from a table 
of data, I'd rather sip my coffee and 
watch the MX-80 go about that 
agony. Later, [I] discuss a way to 
take about two minutes off this time. 

Another program statement which 


| 


AMPEX 


Ex 


“NEC! * H 


Circle 334 on inquiry card. 


Og ea 


AZELTINE 


5 MICROCOMPUTER 


HEWLETT 
PACXARO 


us; — The HP 5 HP DISC DRIVE 


NEC STUDENT 
blk 


XEROX 820 


WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 


BUSINESS 
COMPUTER 
64K SYSTEM 
* 5.25" diskette 
* 284K byte per disk drive ee 
* 2 disk drives per unit Inch 
* Expandable up to 4 units Fries 
* Including SHARP's FDOS (Floppy 

s bing jambes System) 


Soo 6995.00 0% 


> r 
HEWLETT 
KA PACKARD 
NP 125 Microcomguter 
A5 Macrocom 


KEC PC 8001 A Compuler 

“NEC PC 8012 A Expansion 
“NEC PC E031 A Doa! Dive 
12" Gin. Phs Video Monitor 


ot ~ 
4 


QUR PRICE 


b. ~~ i 
MSL aum PRICE Sa $46.00 — - 


3495.09 2649.00 


TERMINALS * SOFTWARE 
^ FOR COMMODORE 
Wiad 


List Prica 
5 45009 54600 
$415.00 on 


DISKETTES SOLD IN BOXES OF 10 
(Min. Purchase) $1001, È, 


HP 41 CV Mew 22 


Bytes Aen 

HP 41£ Calculator 

Card Reader for ALEWI 
Presi Fee 4ALCVIC 
Dp&cal Wand Fer 41 CWE 
= Ram Equals 


Memory Modules For 41C 
Prater 


DEN SOFT SECTOR 
MAXELL 

MD 1 5" SOFT SEC 
TOROBL DEN 

Mb-2 * SOFT 
SECTORADBL. SIDE /DAL 
DEN 

FD) & SOFT SEC.IDBL. 


DM ETIEN Qu 
FD-1 E* SOFT SEC OBL 
L.. A Uu ee SIDEDB DEM Of 
Bacias 400000 2299.00 
630 RO Recmve Only 271000 7.25006 DRIVES 


c —3 keyboard 
4000 00 
1012 32K 8D Cat Ca 
4032-326 40 Col Ca 
491$-16K 40 Col Cr 
$090 Dual Disk 9508 
4040 Deal Orsk HIK 
CIH Cassette Deve 
4022 40 Col Printer 
6024-Manauman Talley 


Statendter 
COM IEEE Modem 


535000 444200 
6456.00 3375.00 


— T 
List Prue 
719 00 
49.00 


EXPANSION BOARD 
Q STAR 
18K RAM BOARD 


SOFTWARE 
FOR APPLE ii ™ 


Language System mih 
Pascal 


i 
RR 


305 Remote busi | 5 
31d «9 Ca Fe Sd s 


325 Remote CHI Moernor 
430 -— Tarts Cass 
950 Remote 


$0 Remote Buit tn Tete 
Mc tet Camtrotes! 


ipele 
BPI General Ledger System 
eden 


Varak 
Destion Plon (i 
Microlab Database System 


COMPUTERS 
400 16% Bytes of Ram 
LOD 16K Bytes of Ram 


2zEXZSUH 
3 


£20 Prmim (40 col 
pact} 
E30 Acausie: Modem 
ESO tnieriace Module 4 a 
Ata Vertice y 
` Zi v 


^M m Y Narng (Picasa priri]  [ BIZ CX- 1333BS88— 2 zin a0 diodai uits 
$9200 - |'— 


Tanana 


TEXAS INSTRUMENTS 
Ti 994A Coss gie New | 


oved 
aa ENTER. 
125 Memory Modul AVINGS TOTAL EKCLOSED 4 


Speech Syslbusuer 

(sk Memory Cree 

RF Modulator 

Telephone Coupier (Maden) 
1 Promter (Sab State) 


ERVICE 


ELECTION [T Bank Wire Transtar — ge check 
ATISFACTION CREDIT CAAD # 


LL * DYSAN * EPSON 


: Model 82901M 
3250.00 We Turn Ma Masla - 

Prablems 
cu^ — Our Prica — us $1500.00 mst $2500.00 


1255.00 {nto solutions $1099. 00 Save 401.00 Sams 


~ 
i» x. 
Pe 
NOVATION CAT MODEM 
NOVATION D-CAT 199 


————— OO 


BUSINESS WORLD Telsar: 1 2 
WAREHOUSE Antiwar MICKO TZNA 
naor DAIL ORDEA 


18720 "cr l- (0B *Laatonig retenis add 6% sues tay 
DUTSIDE GA CALL TOLL FREE * 900 423505 ECR PU Pe 3% — E e "d pa 


by payment, reyes shipping. haa 
| Cry Seale Zig it) and Gs where apolcable 


2 E 
PSP Wa 


jo 


S831 d WO 


EE 


yd» 3803 


didi did 


Circle 236 on inquiry card. 


INDUCTIVE 
COUPLED 
MODEM 


Eliminates noise, vibra- 
ition problems. Originate/ 
Answer. Bell 103. Cas- 
sette port saves data. 


Money back if | 
not del ighted 
$1 2095 


MFJ-1230 INDUCTIVE COUPLED MO- 
DEM aliminates room noisa, vibration 
caused by acoustic coupling. Gives more 
reliable data tranafer. Usad tike acoustic 
modem. 0-300 Baud, Ball 103 compatible. 
Originate/Anawer. Half! Full duplex. RS- 
232, TTL, CMOS compatible. Use any com- 


puter. Cassette tape ports save data. | 


110VAC or 8V batteries. Crystal controlled. 
Carrler dateci, power LEDs. 9x1Vx4''. 
MFJ-1231, $38.95. Optional cable, mofi- 
ware for Apple Il, Il Plus. Pluga Into game 
port. No aerial board needed. 
$0995 MFJ-1108, AC POWEA 
CENTER. Adds conven- 
lence, prevents data loss, 
head bounce, equipment 
damage. Relay latches power off 
during power tranalents. Multi 
filters isolate equipment, elimin- 
ala intaraction, nolse, hash. Var- 
istora suppress spikes. 3 isolated 
swliched socket pairs. t un- 
switched for clock, eta. Lighted 
power, reset switch. Pop-out 
fuse. 3 wire 6 ft. cord, 15A/ 
125VAC, 1875 watts. Aluminum 
case. Black. 18x2%422'’. MFJ- 
1107, $78.95. Like 1108 lesa 
relay. 8 sockets, 2 unswiichad. 
Other models available. 
MFJ-1240 R5-232 TRANSFER SWITCH. 
| Switches computer between 2 peripherals 
(printer, terminal, modem, etc.). Like 
having axira port. Pushbutton awitchea 10 
lines (pina 2,3,4,5,8,8,11,15,17,20), Chan- 
pe plug or cable to substitute other lines. 
Pushbutton reverses iransmit - receive 
lines. LEDs monitor pins 2,3,4,5,8,8,20. PC 
board eliminates wiring, crosstalk, line 
Interference. 3 RS-232 25 pin connectors. 
Tx2x8 Inches. o 
Order (rom MFJ and try it, (| nol delighted, 
raturn within 30 days lor ratund (lass shipping). 
One year ynconditional guarantee. 
Order yours today. Cah toll free 600-647-1800. 
| Charge VISA, MC. Or mail check, money odar. 
Add $4 0D each for shipping and handling. 
CALL TOLL FREE... 800-547-1800 
| Cal) 601 323.5869 for technical information, or- 
| der/repaw status. Also call 601 323.5869 ouf. 
side continental USA and in Mississippi. 


INCORPORATED 


321 Louisville Road, Sterkvilte, MS 39758J 
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ENTERPRISES, 


Listing 1 continued; 


3940 
2950 
5960 
5770 
S980 


REM BÉÉST$I1SST6322Z323393225850232£4652422420 SHS bk4435333254532tt$€ 
REH + PLOT DATA SUBROUTINE è 
REM &B56$$94292446545229249t0635E26S35z4S42325290£5£03650€032252422225 (6 
REM 


CHARS «"0" 

FOR 120 TO 100 

IF (YCI) bYe, S000teYD OR (Y¢(1}}<¥N-.S000L8¥D THEN 46080 
XP=FIN G(X (13 -NYMIN) £100/ (XMAX-XMIM) ) 

IF XP<G DR XP>100 THEN &OBO 

LPRINT CHR$(13);:R8TÜP»XP«20: GOSUB 3650 

NEXT I:RETURN 


REM 
REM SOLTOTAEFATEAHLESHTASATAAARAITAGAARTELOKERT ALAS SES 
REM $ PLOT Y SCALE AND HORIZONTAL LINE SUBROUTINE 9 


REM $3993 k€$xvASHERSESUESCSAETUDARERÉEISSEESSEESDBEBZEISÓASISAA 
REM 

IF LNNO/10-FIX(NNÜ/10)€»0 THEN RETURN 

LPRINT CHAS t13) 31 RSTOP=10: CHARS<"":505UB *B8s50 

LPRINT USING "Heese, 8"; CYMAX—YHIN) ELNNO/ 100+YMIN; 
LPRINT CHRS(13);:3RBSTOP9S20: CHARS="—";BoOSiiA 5850 

LPRINT STRINBS(100,"-"); 

RETURN 

REM 

REM 38&8650624332335954258522$391€6622248502252520912332t125242204 
REM 1" PRINT YAXIS TITLE 8 
REM 868EPSÉES$AS930S0SBITEÉRUVDBRSS3ETIZ33$05253005-359£423050228 
REM 

IF LNND/Z-FIX(UCNNOI/2) €»50 THEM RETURN 

LPRINT CHRS113);:1RSTOUP27 
CHARS=MIDO(YTITLES, FIX CY CLOO-LNND! #23411, 13 

BOSUB 5850 

RETURN 

REM 


REM $*3358545$0692422$$322224235520302122726£2239»952$9£514562655€545 
REM è PRINT X SCALE SUBROUTINE B 
REM SEASSRARLHLHLHOCATAPARESSARALLLEKTHSAIA SA LASS ASA~ALE 


REM 

LPRINT:LPRINT 

RSTUPw131CHARSe"":pOSUB 3850 

FOR I=0 TD 10 

LPRINT USING "iaeRHdH E. NA"; CXMAX-XMIN? 81/10*XMINI 
NEXT I 

RETURN 


REM 
REM $9$33252954$0$922202429440480f42 7420 092 52076976 ET320385582215 
REM s PRINT X AXIS TITLE $ 
REM $24295282$950265053420$292£46$02225665$202422535032253532233203 


REM 

LPRINTILPRINT:LPRINT 

LPRINT: LPRINT:LPRINT 

RSTOP»45:t CHARSeXTITLES$:GOBLIB 5650 

RETURN 

REM 

REM $3$23$9383$$217232$22?*?10232422222321252324€465$22225223232241$ 
REM 3 AUTO SCALING SUBROUTINES t 
REM $33544582$t$4$$659365$0$202466$3233254205243£$£223224233122:235 
REM 


YHAX=Y (0) 2 XMAX2X (0) 2 YMIN2'Y (0) 1 XMIN»X (0) 

FOR I91 TD 100:REN 

IF Y(I^»YHAX THEN YMAX»v(1) 

IF VULD)«YHMIN THEN YMiN»Y (CI? 

IF XiI»2XMAX THEN XMAXeX(IS 

IF XCD«EXHIN THEN XMINEX(IÓ 

MEXT I 

RESTORE 830; 

MSD= ( YHAK-YMINI / 10: REM 

FOR 1-—2 TO 4 

FOR Kei TU S:READ J 

IF M8DCc»3810^t(1) THEN MBDe7210°(1)2S0TO 5480 
NEXT KsRESTDRE BIO NEXT I 

FOR f#10 TO -i0 STEP ~} 

IF ¢(¥HAX< = 1 SSD) g (VMAX >1 BHSD—. 99999 Re9D) 
NEXT I 

VHINevYMAX-l10£HMSD 

RESTORE &GBHSÜ0t REM————————————————————M———— 
MSD» ( SHAX-XMIN) /10r REM SCALE THE 1 AXIS 


FIND XMAX k YMAÀX 


SCALE THE Y AXIS 


THEN YHAX=]J MSD 


FOR 12-2 TD 4 

FOR K=} TO X:READ J 

IF MS8D«4»J810^€t(I) THEM HBD=#7%10*°(1)}:GOTO 47680 

NEXT K:RESTORE &BS3OrMENT [ 

FOR 1210 TO -10 STEP-1 

IF (XMAX€2518HSD) £(3MAXS1&HMSD-. 29999&HMS3D)? THEN XMHAXZTI&MHED 
NEXT ï 

KMINSPXHPAX-10SMSD 

DATA 1,2,5 

REM 

REM ESESSSESESBSEEESSSEESÉSESBISSFSSEEE?TSSSESS5E$S37$322422423*24053535 
REM £ LIST DF VARIABLE WANES USED IN a 
REM SCSSESEASACATAERAAEEESTERAAASARTSTESASARATS RAVE BAASE 
REM 

REF LAP S Y AXIS DATA ARRAY 

REA X (1) M AXIS DATA ARRAY 

REM VMAX MAXIMUM VALUE GF Y AXIS 

REH YMIN HINIMUM " D n » 


Listing 1 continued on page 150 


COMPUTERS | 
INTERSYSTEMS 


OPST DPSTA, DPS2A 


DYNABYTE List .Less 3096 

ALTOS List... ...... Less 20% 

NORTHSTAR 

Horizons & Advantages ...... CALL 

TELEVIDEO COMPUTER 

SYSTEMS ...... ...... .CALL 
SUPERBRAIN 


CROMEMCO 
CS-1 isi $3495, ...,.,.L.. , OUR PRICE $3195 
CS-2 191 $4695...,.....,. OUR PRICE $3549 
CS-3115513$7995........... OUR PRICE $6349 
Z2H List $9995......... ... OUR PRICE $7995 
Minim data 
systems 


2-89 Lisi 
$2895 
OUR PRICE 


$2039 


CALL FOR PRICES 


TERMINALS 
TeleVideo 


INTERTUBE . .. ....... 9 onrnmon $725 
Emulator.. aeaaaee — E $725 
OKIDATA 

Microhae BO $359 
Microhne 82À $469 

Microline 83A $749 


GAT Ge. ck o eoo k e 


SOROC 
Samel.. PDT $679 
uo Sere TM $585 
LC] mE PEPPER $719 
IQ135 w grapes $789 
jr; o -  ————— $995 
HAZELTINE 
[DO "a C ase PURIS c CALL 
| D — —————— eae SAVE 
1510. 3 audeka 3 ET EAOOUI EA ROC REOR d 40% CALL 
ZENITH Z19......... .... $639 


Prices quoted are for prepaid orders oniy, and 
reflect a cash discount. C.0.0.'s and chatge cards 
glightly higher. 


Musi toms in stock far ummechste delivery factory semed 
carian w iul fpctOny warranty MYS regsdanis add appro 
tate sales rax. Prices do not include stepping COD orders 
requue 25% denna Prices subDpect to change without notice 


PRINTERS 
Ter NTRONICS 


704-11 parallel.......... ee ee eee $1569 
704-9 (RS52321.. ee eee $1519 
T! 810 
810 Basic,.........5. E EE teat $1289 
810 Full Option. ss essasisserererreo $1599 
B20 RO Basic... . 6. eee n e n ero S1545 
820 KSR Basic. 0.0... ee eae $1739 
NEC 7710 (RS232) SERIAL.........,. $2395 

7730 PARALLEL............44. $2395 
QUMA., vw ec eee CALL FOR PRICE 
Diablo 630 RO... 1. eee 52049 

1640 KSR.........5-0-5- ee $3495 

1640 RO. 0. cece een n $3095 
Paper Tiger 4456... ... wee eee $739 
SE Llliesousesucó Rad $799 
ABOG. ... eoo rcencecs ,,.5839 
560G...... aes cheat $1099 

Epson 

MX BO $465 
MX-BOFT $548 
MX 100 $745 


DISK SYSTEMS 
© 


MORROW 
Discus 2D 
Duat Discuss 20 
Discuss 2 4 2 
MS Smeg Hard Disk 
M10 10 meg Hard Disk 
M26 26 meg Hard Disk 


CORVUS 5meg Hard Disk 
CORVUS 10 meg Hard Disk 
CORVUS 20 meg Hard Disk 


(P.O. Box 144 ‘Camilius, N.Y, 13031 


| 315-472-2582 — 


COMPUTERS MOET SALE 


Circle 101 on inquiry card. 


Prices subject to change without notice 


$B35 

$1385 
$10B9 
$3750 
$2999 
$3349 


$3103 
$4439 
$5349 


| 


Listing 1 continued: 


MAXIMUM VALUE DF X AXIS 

MININUM » m rt = 

Y AXIS LINE NUMBER 

CHARACTER TAB STOP 

SIZE OF LINEFEED AT PRINTER 
NORMALIZED Y AXIS VALUE 

DELTA VALUE FOR EACH Y AXIS LINE 
CHARACTER POSITION ON X AXIS 
MINIMUM SCALE DELTA 

SCALE DELTA 

INDEX COUNTER 

INDEX COUNTER 

PLOT TITLE 

PLOT TITLE CENTERED IN SO SPACES 


Y AXIS TITLE CENTERED IN 50 SPACES 


X AXIS TITLE CENTERED IN $0 SPACES 
STRING PRINTED AT RSTOP 


7640 REM PTITLES 

7070 REM ve Y AXIS TITLE 
7080 REM YTITLES* 

7070 REM xa X AXIS TITLE 
7100 REM XTITLE* 

7110 REM CHARS 

7120 REM 


may be difficult to interpret occurs in 
the PLOT DATA subroutine. Line 
6040 compares a data value in the Y 
array with the value of YN discussed 
above. If the value in the Y array 
equals YN plus or minus 51 percent of 
the value between lines, it’s printed 
on the plot at an X position deter- 
mined by the corresponding value in 
the X array. This value (XP) is 
calculated in line 6050. The PLOT 
DATA subroutine checks every data 
value in the Y array each time the 
subroutine is called to make sure that 


= -o a, 3 " 
am AM amm. 3 
MEINE" eT pm... 
5 UE ae 


E7981 by Pines 
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all data corresponding to YN is plot- 
ted before a new value of YN is 
calculated and a new linefeed occurs. 


Automatic Scaling 

The type of automatic scaling used 
in a plot program can be one of the 
most critical factors in determining 
usefulness of the resulting plot. I've 
run programs containing auto-scaling 
features that actually make the result- 
ing plot worthless, These programs 
seem to be written so that the highest 
data point falls on the top line and the 


lowest falls on the bottom line—with- 
out any consideration of the inter- 
mediate scale values. This type of 
scaling is the easiest to implement but 
makes data interpretation extremely 
difficult. One of the problems in 
developing auto-scaling routines in- 
volves individual perference regard- 
ing the scales selected. Some people 
may prefer the type of scaling men- 
tioned above, some may choose scale 
deltas that vary in the 1-2-5 sequence 
which many analog plotters have 
adopted, and others may accept any 
sequence as long as it has integer 
values. Because of this, l've written 
auto-scaling routines in which you 
can tailor the scaling sequence simply 
by inserting a new DATA statement 
with user-selected values. 

The auto-scaling subroutines start 
at line 6550. The extreme values in 
both the X and Y arrays are deter- 
mined in lines 6550 through 6610; then 
the X and Y scales are determined. 
Determination of the scales starts by 
restoring the DATA statement in 
6830. Then the minimum scale delta 


THE CAT'S-EYE VIEW 
Get a lion's share of graphic capabilities 
at a price that will make you purr. 


CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 


can deliver: 


* Flash digitizer to grab your image from camera, broadcast or recording in as 


little as 1/60 of a second. 


« Highest possible resolution—up to 484x512x8, 242x512x16 or 242x256x24. 
* Dynamic color mapping to produce animation and other effects. 
* Maximum color palette of 16.7 million hues, with dis- 


Y d Ev * m " 
TOS OA ORTU 


Lita?! TUTO : 
QR pays abe 


ad etd ws 


Call (415) 856-2500 


plays of 65,536 simultaneous colors or 256 levels of gray. 
* Light-pen input and other useful options. 


* Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Call us for a 
CAT that suits your application .. . and your budget. 


ly = DIGITAL GRAPHIC SYSTEMS, INC. 


935 Industrial Avenue, Palo Alto, CA 94303 
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COMPATIBLE 
BOARDS 


eus K MEMORY WITH PARITY 
$ 998 

HARD DISC sussystm cor 

IBM ann S-100 $S 2495 


HASZ IBM BUS HARD DISK INTERFACE FOR WD-1000 
esp 4 SERIAL PORTS FOR IBM 

PB PROTOTYPING BOARD FOR IBM 

EB EXTENDER BOARD FOR IBM 


S-100 sosaps 


ZOBEX CPU 
Z-80A CPU WITH 4 SERIAL AND 3 PARALLEL PORTS 


ZOBEX DDFDC 

DOUBLE DENSITY DISK CONTROLLER 
ZMS-100 

64K RAM 


HDC! 
$-100 HARD DISK INTERFACE FOR WD-1000 


eOBEXX 


7343 J. RONSON RD. 
SAN DIEGO, CA. 92111 


(714) 571-6971 


ZOBEX istrademark of ZOBEX CORPORATION 
IBM is trademark of International Business Mochines Corporation 


We're bursting with new ideas when it 


comes to small business computers and 


peripherals designed to give you much more 


value for your money. That's why we've 


zoomed to our No. 1 position among inde- 
pendent suppliers of CRT terminals. We make 
it our business to get new ideas to market 
first. So, meet our latest new idea. The 


The new TS 802 has been designed with 
upgradeability and growth in mind. You can 
start out with a Model TS 802, using il as a 
powerful, single-user work station with a full 


| data processing and word processing capa- 
bility. Then, as 


your computer needs expand, 
you can add our TS 806 or TS 816 multi-user 
hard disk svstem to build a versatile multi- 
station mass storage computer for up to 16 
users and 70 Mbytes of on-line storage. 


The TeleVideo TS 802 computer. It can grow 
as your needs grow. Thats computer power 
with no restrictions or hassles. Now, that's 
a real new idea! 


New Technology Galore 

Looking at the hardware, our new idea 
TS 802 Series comes in two different versions. 
The TS 802 features two 514-inch floppy disks 
for 1 Mbyte of on-line storage, a Z80A micro- 
processor 64K or RAM memory, and a 4K 
EPROM for diagnostics. The TS 802H com- 
puter has one 5'4-inch Winchester disk drive 
with 10 Mbytes of on-line storage, and a 
single 500 Kbyte minif loppy disk unit. Both 
versions come in an attractive, low-profile 
desktop enclosure that can enhance any 
modern office decor. 

x 


"y ma 


Nationwide Service: 


All computers are backed and serviced by — 
General Electric's Instrumentation and Co 1 
munication Equipment Servic e Centers. 

Circle 381 on inquiry card. 


Worth Looking Into 
Both versions of the TS 802 computer offer 
an easy-to-read green phosphor CRT display 
with an exclusive patented character reso- 
lution that spells goodbye to eyestrain. The 
telescreen gives you advanced editing with 
wraparound, smooth scrolling, special graph- 
ics characters, and versatile screen attributes. 
And the detachable keyboard can be placed 
conveniently anywhere you want it. 


Just the Software You Want 

In its stand-alone mode, our new TS 802 
Series uses the “CP/M® operating system. 
In the multi-user mode, each TS 802 satellite 
user station runs CP/M under TeleVideo's 
unique zMmmoOST" Service processing Sys- 
tem that provides scheduling, file/record 
locking, and data base access control formerly 
only possible with much more expensive and 
sophist icated multi-user operating svstems. 


The Price is Right, Too! 
Our new idea Model TS 802 computer is 
priced at just $3495. And the Model TS 802H. 


is only $6995, These two revolutionaries can 


deliver new idea features you might have t to P 
pay ` $30,000 for elsewhere. 1f you want to to gi Ja ex 

down to business, try a new idea compute er 
pe TeleVideo today. "e 


Teleideo —" Inc. 


1170 Morse Ave. — | 
Sunnyvale, CA 94086 408. 745-7760; ' 
' 800, 5 ‘538-8725 (toll-free outside C alifornia) | 
Georgia: Norcross (404) 447-1231 
. Mlinois: Lombard (312) 969-012 CY 
New Yo ork: N ew York (212) 308-0705 — < 
|. Europe: Netherlan tis (31) 075-287-461 
TEN: 544-19122 ITLVDO NL) 


Hi 
O'UPM E isa re T trademark of Digital Research, Inc. 
zMmmos mys lulti-User, multitask, multi-processor 
Operating : System Tec ethnology’ is is a trademark of 
TeleVideo Systems. Inc. 


Listing 2: Additional software to presort data prior to plotting. 


$450 REN 


$452 REM ASASTARARESATAS AAA ATAAATAALALICATRAALALARATATAELLASS 


5454 REM * 


SPEED UP MODIFICATIONS USING SORT ROUTINE 


5434 REM CETTE ATERATECSAAATSAETAT ESTATE TETAD AE RARER ADE SS 


53458 REM 
2455 TOP=1001 TEMPTOP=100 
$458 GOSUB &890:REM 

REH 


SORT DATA 


5980 REM RESKAREKRAAAAAAA AAA AERARETATESALARERACA RESTA ATTATTS 


$990 REM £ 


PLOT SORTED DATA SUBRQUTINE 


5000 REM £$2323s3552329291296959423**559452224924084909*5625$522353*55050852:02321 


&010 REM 

&020 CHAR*-"o" 

4030 FOR I=TOP TO Ò STEP -1 

4033 IF Y(I}>YN+.3000i%YD THEN 4060 


6033 IF Y4T) «YN-, 5$YD THEN 190:80T0 4060 


4040 TEMPTOP=I 
6050 XPwFIXCOXCID) -XHMIND2 8100/ GEMAX - XMIND 2 
6060 IF XP€O OR XP»100 THEN 4060 


&070 LPRINT CHRO (13) 31 RBTOP=XP+20:GOSUB 39530 


4080 NEXT I: TOP=TEMPTOP: RETURN 
4640 REM 


6GSC REM SSKCAARATESAAASTAARAKARADATAAETSAAESTREATETEARSIA ETS 


6840 REM $ SHELL SORT OF DATA 

6870 REM SESERETERAKTESSTARATAA TARR ETATEAET ATA RSET ESAT 
£850 REM 

6890 M*100 


6910 M=INTIN/2):1F M=O THEN RETURN 
6720 JeOrK»100-H 

4930 I=] 

56940 L9»ItMrIF YOODO«Y(OL) THEN &970 


6950 Tevcle re TIX CLs ¥ CL oY (Ly aX Taek GOD 2 YOL)STiX(L)oTÓIt lal- 


6960 IF 140 THEN 5970 ELSE 6940 
5970 JmJ*i: IF J<sk THEN 6930 ELSE 49710 
4980 REM 


(MSD) is determined, based on the 
data extremes. This value is the 
smallest that can be used between ma- 
jor scale divisions yet still fit all the 
data on a plot with ten major divi- 
sions, Line 6640 starts a 


FOR. . .NEXT loop which selects the 
multiplier for the scale divisions; the 
nested FOR. . .NEXT loop beginning 
at line 6650 selects the value of the 
major scale divisions using the DATA 
statement in line 6830. Lines 6660 


through 6710 then use this informa- 
tion to determine new maximum and 
minimum scale values which in turn 
are used in the data plotting routines. 
Scaling of both the X and Y axes is 
handled in the same manner. 
Although the logic of these routines 
would become quite clear with some 
study, you don't have to understand 
these routines at all to select your 
own personalized auto-scaling fac- 
tors, Simply change the DATA state- 
ment in line 6830 and the limit of the 
FOR. . .NEXT loops in lines 6650 and 
6750. For example, suppose you like 
any even integer scaling. Change the 
DATA statement from 1, 2, 5 to 
1, 2, 3, 4, 5, 6, 7, 8, 9, and change the 
upper limits in the READ loops from 
3 to 9. I don't like scales with incre- 
ments of 3, 6, 7, 8, or 9 and typically 
use a scaling of 1, 2, 2.5, 4, 5. As I've 
stated, though, this depends strictly 
on your esthetic values, The program 
uses 1, 2, 5 scaling as an example. 
Figure 3 is a plot of EXP(X) versus 
X using 1, 2, 2.5, 4, 5 auto-scaling 
values. Exponential curves such as 


in Sorrwant 


the lanquage that is 
based on the past but 
looks to the uses of 
the future. 


Now You Can Have JANUS On Your System. 


JANUS is a subset of the famous ADA language developed by the U. S. Department of Defense. 
This new language was designed to ease maintenance of programs, yet be easy to program in. 
ADA combines the best features of ALGOL and Pascal to produce a powerful programming 
language. ADA puts an emphasis on Modular programming and program portabillty, 


The JANUS Implementation of an ADA subset includes features found in no other micro- 
processor programming language. It features true modular programming, where the computer, 
rather than the programmer, remembers which modules are being used. JANUS aiso features 
full error walk-backs and line number error messages. And there is much. much more. 


The JANUS system comes complete — no oth - d 


programs to buy — ft includes: 

e Screen Editor 

e Linker 

¢ Disassembler * Full Documentatlon - 


The JANUS package produces ROMable, Re-entrant BOBO, optimized Z80, or 8086 machine code. 


You too can take a step forward into the future. 
8080 or Z8O, CP/M (requires 56K memory) — $500.00 
8086, CP/M-86 or 86-DOS (requires 64K memory) — $400.00 


JANUS is supplied on IBM formatted, single density 8" floppy disks. Other formats are available. 


e Compiler 
* Assembler 


CB M aei CP: M GD ann erating a! gett Pergit irn 
BOCAS ve a aderant of ratto Cimina: (c 
* ADA ma trademark of ihe UÈ Department 2! Golaree 


P.O. BOX 1512 MADISON, WISCONSIN 53701 
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soecaksis n sale of the art progammng 
(608) 244-6436 
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SEATTLE COMPUTER'S NEW RAM: GIVES YOU 
THE MEMORY YOU NEED AT A PRICE YOU CAN'T FORGET 


How to order: Call Anna Ford at (206) 575-1830 for the 
location of the nearest RAM + dealer. 

The RAM + —a great addition to your IBM 
personal computer. At a great price. 


A great new machine, the IBM personal computer, just got 
better. With RAM +, the new expansion memory from 
Seattle Computer.™ 

RAM-+ can change your personal IBM from a 
pony to a workhorse by adding up to 256 K of memory. 
RAM is expandable, reliable and is made by Seattle 
Computer, the people who created the operating system 
for the IBM personal computer. 

To make your IBM work even better, each RAM+ 
card has a RS-232 serial port which uses IBM supplied 
software. And RAM + comes fully assembled, tested and 
with a 90 day guarantee* The RAM + is available in 64 K, 
128 K, 192 K or 256 K, with affordable prices ranging from 
$475. to $1,075. Expansion kits are also available. 


"Extended warranty available. 


Dealer inquiries welcome. 


AACOMPUTER 


1114 Industry Drive, Seattle, Washington 9818B 


Circle 350 on inquiry card. 


EXPONENTIAL CURVE 
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Figure 3: Sample plot of exponential curve using auto-scaling (Y = EXP(X)). 
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Figure 4: Sample plot of exponential curve using manual scaling (expanded section af 


figure 3). 
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3,00 


the one shown are particularly dif- 
ficult for any linear plot routine to 
handle because of the wide range of 
values usually involved. It's obvious 
from figure 3 that much of the data 
falls below the Y value of 200 and 
below the X value of 5. With this type 
of data, it's sometimes desirable to 
have a higher-resolution plot of this 
section of the data, You can ac- 
complish that by now replotting this 
section of data using the MANUAL 
feature of the program. Figure 4 
shows a plot of the same data with 
the Y scale manually set from 0 to 200 
and with the X scale manually set 
from 0 to 5. Use of auto-scaling to 
present all of the data and manual 
scaling to expand features of the 
overall plot can provide a very 
powerful tool for those who have to 
handle data regularly, 


Speeding It Up 

As I mentioned before, this plotting 
routine isn't very fast and has never 
been optimized to make it faster. One 
obvious method to decrease the over- 
all time is to presort the data prior to 
plotting it so that the PLOT DATA 
routine doesn't have to scan every bit 
of data each time through. Listing 2 
shows the lines that have to be added 
or modified to sort and plot the data 
with the sort routine given. Inserting 
these lines will cut almost two 
minutes off each plot, but there's no 
free lunch here either, What price is 
paid for this speed-up feature? The 
data isn't the same as when it entered 
the routine, since the array numbers 
have been altered. You could save the 
arrays in other arrays to maintain the 
integrity of your data, but this will 
cost you variable space. Again, use of 
these options is strictly up to the user 
and the particular application. 

I've written the software for a stan- 
dard MX-80 without the Graftrax-80 
option, Those of you having this op- 
tion should delete the last part of line 
5780, since the CHR$(27) 2" is no 
longer needed. 

Please feel free to write and let me 
know of any features of the MX-80 or 
of the program I’ve missed that would 
reduce the plot time—my mailman 
will love itfi 


Why Pay More? 


— — MICRO-TERM 


i Gives You Complete 

| Performance for the 
Price With Features 

Others Don't Have 


port standard. Additional features include two pages of memory, 
plain English set-ups, user programable function keys, diagnostic 
mode, X-OFF indication, and green screen with screen saver. 
Better than all these features is the price. 


- MIME:2A/ACT-5A 


Fully featured smart terminals with smooth scroll, bi-directional 
printer port, function keys, editing, and four non-volatile video 
attributes. Both terminals feature 7x11 dot matrix with true 
descenders. MIME-2A emulates popular DEC, Hazeltine, and 
Soroc terminals. 


MIME, 340 


Low end terminal with block mode, full editing, protected 
fields, printer port, host definable function keys, numeric 
keypad, green monitor and LEAR Siegler, Hazeltine or ANSI 
Codes. So reliable it carries a full one year warranty. Very 
smart ~ very inexpensive. 


MICRA 


CALL OR WRITE: 


O-TERM, nc. 1314 HANLEY INDUSTRIAL COURT, ST LOUIS, MISSOURI 63144, 


13174) 968-8151, TWX: 9107601662, MICROTERM, STL 


Terminals are our only product ,and we put more into them. 
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Modify Your Paper Tiger for 
Different Paper Thicknesses 


Are you tired of removing the 
printer cover of your Paper Tiger to 
adjust for different paper thicknesses? 
A simple modification can change all 
that. 

The various Paper Tiger models 
produced by Integral Data Systems 
(IDS) are popular with microcom- 
puter owners because they're rugged, 
reliable, extremely flexible in opera- 
tion, and well supported by the 
manufacturer. That tremendous flex- 
ibility, however, is marred by one 
"bug" in the IDS 460. I use my high- 
speed printer to generate business 


Photo 1: Use a square or a drafting triangle ta mark the table directly beneath the 
center of the knob. Measure the height of the shaft above the table and mark the 


triangle. 
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R. P. Sarna 
39 Cushnoc Dr. 
Augusta, ME 04330 


reports (using both single- and 
multiple-part copy paper), form let- 
ters, and address labels. This 
necessitates a change from thick ad- 
dress labels to thin fanfold paper to 
single sheets in holders to carbonless 
multiple-part copy-forms, and back 
again. 

The paper-thickness control knob is 
located inside the cover. In order to 
adjust it, you must remove the cover, 
adjust the control, replace the cover 
(try not to snag the ribbon or damage 
the circuit board), and then run the 
printer to see if it's adjusted correctly. 


If it isn't, you have to start all over 
again. 

A simple modification solves this 
problem, making it easy to adjust to 
the proper paper thickness from out- 
side the printer. All you have to do is 
drill a hole in the cover and cut a slot 
in the adjusting rod for a screwdriver. 

(Editor's Note: [DS says that this 
modification isn’t necessary for the 
newest version of the model 460, as 
there is a lever attached to the paper- 
thickness control knob which allows 
it to be adjusted from outside the 
printer. You can purchase this lever 
and knob by contacting Customer 
Support Group, Integral Data Sys- 
tems Inc., Milford, NH 03055. If you 
choose to make the modifications 
described in this article, IDS says it 
will still repair its printers no longer 
under warranty, as long as the printer 
mechanism itself has not been mod- 
ified....S]W) 

The first step is to locate the posi- 
tion for the hole. Put the printer on a 
light-colored table or piece of paper 
and remove the cover. Set a drafting 
triangle or a small carpenter's square 
on the table (see photo 1) and make a 
mark on the table or paper directly 
below the center of the paper-thick- 
ness control knob. Then mark on the 
triangle the height of the center of the 
control knob from the table. Without 
moving the printer, carefully replace 
the cover. Using the marks on the 
table and on the triangle, find the 
spot on the cover where the two 
marks intersect (see photo 2). Mark 
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VISA AND MASTERCARD WELCOME! | 
FOR ORDERS: PRICE QUOTES: AVAILABILITY —— ——— 


1H ODD. vig. 


215:858:821l3o—— 


SUPERCALC 
SUPERSOFT 

f 84.00 

84.00 


DIAGNOSTICS II 
DISK DOCTOR. ......... 
FORTRAN 80 .......... 218.00 
SSS FORTRAN 
WITH RATFOR.......... 285.00 
TINY PASCAL .......... 74.00 
Tunc EN 131.00 
CALL MICROHOUSE FOR ALL CENTRONICS 
PRINTER ACCESSORIES AND 739 SERIAL. ........... 888.00 
SUPPLIES. WE CARRY A 739 PARALLEL.....,... 793.00 
ANADEX 
ANADEX DP-9501..... 1299.00 
Fass 1299.00 
1250.00 


RoAR ESRB hu mnnaau 


TERM 
ASHTON-TATE 
dBASE It 599.00 
HAYDEN COMPLETE LINE OF INTERFACE 
APPLESOFT COMPILER. 167.00 CABLES, TRACTOR FEEDS, AND 
PRINTER PAPERS. wA DIS Rosco 
ANADEX DP-9001 ..... 
ANADEX OP-9000..... 1250.00 
, 776.25 

ANADEX DP-8000 


PERSONAL 
e SP 155.00 
159.00 
MICROPRO ANADEX DP-8000 
lE 299.00 
170.00 for APPLE 800.00 
C.ITOH 
1582.50 
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VISICALC & 
VISIDEX ke oo... cece eee 
VISIFILEw o.an. , 200.00 
VISIPLOT k ..... E A 149.00 — WORDSTAR 3.0* 
VISITERM* ....... sese 128.00  SUPERSORT*.......... 
VISITREND-VISIPLOT + .. 220.00 — MAILMERGE* .......... 105.00 
DESKTOP PLAN liv . . ... 160.00 DATASTAR*........... 244.00  SYARWAITERIB. 
MICROSOFT ILE carie 165.00 — STARWRITERIS ,,.... 1500.75 
BASIC 80.2.0... 00.005. 285.00 CALCSTAR"........... 225.00 — STARWRITERUP...... 1850.00 
BASIC COMPILER ...... 315.00 FORAPPLE* STARWRITER Il S... .. 1950.00 
COBOL 80............. mug — "OMEN, jeier 945.00 COMETH. .... 6.000000 , 295.00 
FORTRAN B0 .......... 345.00 SUPERSORT",,........ 130.00 = oaueryp ............ 875.00 
muSIMP-muMATH.......215.00 MAILMERGE™.......... 55.00 COMETHS.......... ... 950.00 
MACRO 80 ............ 140.00 — DATABTAB ......-...- 207.00 — PROWRITERP ......... 545.00 
FOR APPLE® neh sng siune- 145.00 PROWRITERS ......... 599.00 
bbs d CALCSTAR* ....... 2025500 DIABLO 
BASIC COMPILER ...... 315.00 TELEVIDEO DIABLO 630 .......... 2095.00 
TASC APPLESOFT 950 TERMINAL......... 950.00 
COMPILER. ... .. ....... 150.00 — 920 TERMINAL. ........ 779.00 El 
FORTRAN 80 .......... 165.00 812 TERMINAL.,....... 745.00 EPSON MX-7O. ..... LLL... CALL 
COBOL 80............. 568.00 910 TERMINAL......... 595.00  EPSONMX-80. ......... .. CALL 
ALDS. sisse 105.00 MS EPSON MX-BOFT . ........ CALL 
ADVENTURE ........... 24.95 EPSON MX-100 ..... „.... CALL 
OLYMPIC DECATHALON 21.95 AYES MICROMODEMII 307.00  EPSONGRAFTRAX ....... CALL 
HAYES SMARTMODEM. . 230.00 
CPIM is a registered trademark of Digia NOVATION D-CAT ...... 156.00 OKIDATA foin 
Research NOVATION AUTO-CAT .. 213.00 shear eens 
desta ir E Md je; VA SUN APPLE ON T..335.00 — MICROLINE 82A. ....... 535.00 
ACCESSORIES MICROLINE 83 ......... 795.00 
Z-80 CARD ............ 299.00 PAPER TIGERS 
..15000 . 108445 .............s. 695.00 
pi. iens TIC. 769.00 
IDS 460G.............. 985.00 
RE Vd 1200.00 
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PHIGES AND SPECIFICA TONS SUBJECT MUL Ti vO ""wuubkhnatdua32sas 78. 00 
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Photo 2; After replacing the cover, use 
the square to mark the hole location on 
the cover. 


this spot on the cover. This is the 
location for the hole you will drill. 

Next, remove the cover from the 
printer. As you begin to drill the hole, 
let the drill bit turn slowly (I used a 
sharp %-inch drill and a drill press for 
an accurate hole); Make the hole 
large enough to allow a screwdriver 
to be inserted easily. 

Use a fine-tooth hacksaw to cut a 
slot in the shaft (see photo 3), and 
watch out for the circuit board and 
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Photo 3: Slotting the end of the thickness- 
adjusting knob allows it to be adjusted 
with a screwdriver, 


the wires attached to it. I chose to 
make a slot that is horizontal when 
the print head is at its closest setting 
so that I could use it as a reference 
point. Once the shaft was marked, 
however, | turned it 45 degrees clock- 
wise ta cut it, making it less awkward 
to work on. Saw through the knob 
and the shaft until you have a screw- 
driver slot about Y,,-inch deep. Then 
clean out all the shavings from the 
printer. 


SPEED 


Photo 4: The hole in the cover opposite 
the paper-thickness adjusting knob allows 
easy access with a screwdriver. 


Replace the cover, erase any pencil 
marks, and adjust your printer from 
the outside (see photo 4). I find that 
the screwdriver blade on my jack- 
knife fits perfectly. It's easy to set the 
proper adjustment while the Paper 
Tiger is printing its test pattern on the 
type of paper you will be using. | also 
marked the positions of the slot for 
various paper thicknesses on the cover 
of the printer, so that I can quickly set 
the different adjustments. 


S-100 USERS 


INTERFACE 9-TRACK 
TAPE DRIVES 


With the DTI — OMA 

Tape-Unit Interface 

* Transfers data via DMA 
up to 200K bytes 
per second 

® Allows full control over 
all tape-drive functions 


NUMBER-CRUNCHING | 
SOFTWARE 5-10 X's 


AND MORE 
With the FMP — 


Fast Math Processor 
* Kit or assembled 


k | URRERQRUAS 


d 


* 32-bit floating point operations 
for arith., trig, exponential, etc. functions 


* Or 64-bit floating point operations for arithmetic functions 


Both the DTI and FMP meet the IEEE S-100 
standard. Software is available. 


For furthar information contact: 


Circle 340 on inquiry card. 


A MEMBER OF THE SPC GROUP 


SPC TECHNOLOGIES, INC. 


P.O. Box 248, Arlington, VA 22210 


(703) 841-3632 


Circle 342 on inquiry card. 


ZExuS™ is a minicomputer 
AND a microcomputer. 
Through multiprocessor tech- 
nology, each user has a dedicated 
Z-80A-based single-board micro- 
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ- 
ing modular hard disk storage of 
34 to 600 megabytes. Tape backup. 
Shared printers with spooling and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod- 
ular, stackable system can expand 
to 64 users. To add a user, add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 


Clrcia 297 on inquiry card. 


ZES sounds powerful. 
Now prove it. 


ZEuS, MUSE: OSM Computer Corporation 
Registered trademark: 
CP/M: Digital Research 


he ee a CT GÀ 


And ZE;«S isn't fazed by light- 
ning, voltage variations, or power 
failures. Power for the entire 
system is “buffered” through a 
battery/recharger system that 
provides up to 20 minutes of 
operating power. 

Unequalled value. MUSE™ 
multiprocessor operating system is 
compatible with CP/M®. Minicom- 
puter performance and capacity. 
New levels of reliability and flex- 
ibility. All at a per-user price that 
is shockingly competitive. If che 
coupon isn't fast enough, call. 


OSM Computer Corporation 

2364 Walsh Avenue 

Santa Clara, CA 95051 

(408) 496-6910 TWX 910-338-2099 
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Programming Quickies 


BASIC Formatted Printing 


Dr. Malladi Subbaiah 
301-46 Caltech 
Pasadena, CA 91125 


How often would you like to have the results of a com- 
putation printed in a selected format? Unlike FORTRAN 
or Extended BASIC, a minimal BASIC such as T1 BASIC 
does not usually have FORMAT statements. Listing 1 
shows a routine that I developed to obtain printer output 
in any desired format with my BASIC programs, The 
routine, written in TI BASIC (although it can easily be 
adapted to other BASICs), is simple to use because the 
PRINT statement can directly access the user-defined for- 
mat functions without any conditional transfers. 

To use the format routine in a program, you must in- 
clude the statements in lines 230 through 320 in your pro- 
gram before the first PRINT statement. Line 510 is a 
typical example of such a PRINT statement. Titles and 
string variables are printed using a PRINT statement like 
that shown in line 490. 

An example of the formatted output is shown in figure 
1b. The results would have been printed as in figure 1a if 
a regular PRINT statement with semicolon print 
separators (line 470) was used. (Figures 1a and 1b are on 
page 164.) 

The formatting routine takes advantage of the string 
variables used in TI BASIC. To print a real variable, say 
X, print the formatted string RF$(X). Similarly, use IFS(I) 
to print an integer, I. To obtain print titles, use RFT $(X$) 
to print X$ as the title associated with the real numbers. 
IFT$(I$) is a similar function for titles of integer fields. 
RFIS$(X$) and IFTS$(I$) can, of course, be used like RFS 
and IF$ to print any string variables. 

The format field is controlled by the variables FL, FD, 
and IL (see the DATA statement on line 250). FL and IL 
represent the total length of the field for real and integer 
variables, and FD is the number of decimal places chosen 
for the real numbers. The real numbers are rounded off to 
the desired digits. (The effect of the two format descrip- 
tions is similar to using the FORTRAN statements FOR- 
MAT(F FL.FD) for real numbers and FORMAT (I IL) for 
the integer numbers.) 
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The program prints right-justified entries in the user- 
selected field in both real and integer formats. When the 
value of the variable is larger than can be accommodated 
in the allocated field, a starred output is printed as shown 
in figure ib. m 


Listing 1: The format routine embedded in this program (lines 
230 through 320) allows control of printer output without the 
use of FORMAT statements. 


100 RH FORMAT PAINTINC 
110 RE} IN TT Mic 

12b REM 

130 REM PROGRAM JY 

S40 REM MALLADI SUBBALAR 
130 REM 

160 REH FL- PRIN? LENGTH 
170 REN FOR REAL WOE, 

180 REM FD- DECIMAL DIGITS 
190 REM IL- PRINT LENGTH 


100 REM FOR INTEGER NOS. 
210 REM etésrsiiszamdikaen ena 
220 REM 


230 RESTORE 250 

140 MEAD FL,FD,IL 

250 DATA 10,3,6 

255 FLD»FL-FD-! 

260 BLMKSw" " 

161 BTARS=" atest ews U 

254 DEF CIGXOnIETCUCABSCX I LO" FLDO e (ARS CX) LE10) -1) / -3) 

266 DEF CIL I)e IET(CLCABSCT)S IO" IL) » (ASS(1)* 2200-1) / -2) 

YTO DET RXS(X)-STRS(K«SGNCI«LE-AQ)*9,$/10^ FD) 

295 DEF XFS(X)SSEGSUSTARSGBLNESARXS(XO 1 e( 24-FLePOBL RX9(£) =, 1) ePD)* (1 -C1( 2), 


fL 

105 DEF 1F$(I)eSEGS(STARGEBLNKSASTRSQT) 1 e CZÁ- TLoLEN(STRS(T) 12 * (1 -C2(1)) EL) 

310 DEF RFTMCKES) "SDGS BLERESEXSARBLAKS LEX(SLEKKS) -CFL-FD-1 -LEBCI4) /2) FL} 

320 DEF IFTS(19)-SEGS(BLMESATS  LERCBLNES) -TLDENCEE) +) 1L) 

110 1H 

346 REM 99) ] dn E ntn dnt | 

350 REM END FORMAT R(TÍNE 

360 REM 

376 DIH KC102,XC10) ,Y(10),XYCJ)O) 

JBU READ M(13,4(2) HCJ) ,HCA ], HE 32, HEG) HOT) CRD HC) CO) 

JJO READ X(1),2(2),2032,XC4),X05), REG) ,X( 7) ,X (81,309)  3(10) 

400 READ Y(1),YU2) ,YC32 , Y(4) VES) CGS , YE T) YEB) Y(9] (LOO 

410 DATA 12,-25,1£12,1567,-5,412,29,7518219,14,9527 

420 DATA —1.7962,22.95,4741 .1 LH ILE, 2E21, 1£-14,—0,0255,,79820.90145,135.91672 , 245. 

91135,216.3A11 

410 DATA —2.1,0.97,1.86372,0,01254,2.8924,6 .9159,1.15,3.000145,176.38241,213.96? 

434 10 

415 ne] 

440 OPEN #47°RS222" 

450 FOR t-1 TO N 

M60 XY(r)exCr)et() 

G70 PRINT dU::I;HUl);X(D0 ODD 

åS) NEXT J 

tt PAIRT (U:::iIFTAULTI") sLEeS NIT) J ree REITI AFTE NET") E AFTSC"KCT OVC) 
t1 

340 FOR 14] TO M 

510 PRINT (U:17$(1) ;tES(MCA DD RFSURCT ) RPS CECE) EEC RELT) ) 

520 WEXT J 

530 CLOSE 4l 

5S STUF 


has a timely announcement 
on buyer protection for only 


Any terminal can claim to be They're warranties that are 
reliable. Esprit" backs it up! — unavailable with any other low 
Each Esprit is backed by two cost terminal. Unavailable with 
warranty options that protect any terminal at any cost. 
owners against repair cost 


TWO WARRANTY OPTIONS. 


HAZELTINE, IN COOPERATION WITH WESTERN UNION» NOW OFFERS: 


= 
E 
Ji 
1 
| a 
E 
G 
T 
2 
e 


t » RETURN TO FACTORY FOR REPAIR AT NO COST FOR MATERIALS 
AND LABOR, OR 


| € » ON-SITE SERVICE CONTRACT THROUGH 1982 IN ANY WESTERN a 
UNION ZONE | AREA* FOR ONE-TIME CHARGE OF ONLY $49.95 PER TERMINAL. si 


THESE SERVICE OPTIONS ARE AVAILABLE ON ESPRIT TERMINALS 
PURCHASED AFTER FEBRUARY Is 1982, FOR SERVICE RENDERED THROUGH 
DECEMBER 31, 1982. 


TO QUALIFY, CHECK THE OPTION DESIRED AND MAIL THIS COUPON PM 
ALONG WITH THE COMPLETED WARRANTY REGISTRATION CARD TO! ^ 


HAZELTINE CTE CUSTOMER SERVICE 
| 780 PARK AVE GREENLAWN NEW YORK 11748 


COMPANY ------ oe 


PHONE AT TERMINAL LOCATIQN------- =.. EXT-..-.- 
| NUMBER OF TERMINALS AT LOCATION-------------- one 
TERMINALS PURCHASED FROM---------------- ...----= 


AUTHORIZED SIGNATURE =. qo UO GP UP A. UP "D US UD dU. WP. GA UO S OR "OR m ® =» o 


i. 
ME *| 
gn union 


These warranty options are also available through your Hazeltine Esprit distributor. 


549.95. 


ire wer a 
£ J y/7, $ / d 
sd 


LLLA 
— — o! — 
ADDRESS OF TERMINAL LOCATION--------------- ASARAS: [ l 


Now, that's a very 
smart idea! 


Bl 


"Zone 1 coverage is within an approximate 25-mile radius of any one of 65 Western Union Authorized Service Centers located throughout the U.S. 


Cail toll free to check your location (800) 645-5300 or in New York (516) 549-4627. 
Circla 177 on inquiry card. 


Programming Quickies 


L £2 ~1.7962 -2.1 3.270? 
2-35 123.95 .97 23.2113 

3 1.89412 4741.11i13]. 1.86372. 88235,1034 
01754. 1.754Ee19 


5 -5 1.E-là 7.8924 7,8925E-1À 


& 157 l.E*21 
A32 -.0253 6.59159 -.18327 135 


78158219. 134.91672 2.000145 406.7697229 


5 

? 19 79830.90)45 1.15 2391803,33&6? 
B 

9 Je 245.91135 176.3624] 43371.28156 


10 9527 2)6,982) 213.567 ¿530.21613 


Figure 1a; Sample of printer output from the program in listing I 
without the format routine. 


Lowest Prices 
Largest Selection 
Fastest Deliveries - 


I MCL) X(I) Y) xr-«1 
| 12 <8 798 =2.100 3,772 
2 -15 23.950 970 21,131 
3 serte Tht Li 1.864 666.104 
h l67 wirrrrares 018 wieter es 
5 -5 „000 7.694 „090 
4 -,027 5.916 -.193 
? E. 73596.9501 1.150 318053,337 
B+ 134.917 3.000 404,770 
3 ar 245.92) 175,352 43371,2827 


10 9527 210.982 213.567 630.116 
Figure 1b: Using the format routine, the printer output can be 
formatted to suit your needs, If a number exceeds the length 
available for a variable, the program in listing 1 will print a 


string of stars, as shown in lines 3, 4, and 8. 


AMPEX « INTERTEC 
TEXAS INSTRUMENTS 
GENERAL DATA 
ANDERSON JACOBSON 
C. ITOH * QUME 
BEEHIVE « DATASOUTH 
DIABLO 


TERMINALS TERRIFIC 
MICROS m 


TERMINALS 1 


TERMINALS TERRIFIC 


INTERTEC: AMPEX: 
Superbrain ..... pio E $2895.00 | Dialogue 30 ............ $ 775.00 
Superbrain QD .......... 337500 | Dialogue BO ............ 
BEEHIVE 
TERMINALS TÉBRBIFIC | oms ..................8 74500 
PRINTERS DM5A ala ve x 
DATASOUTH: DM310... cene 
NEC: C. ITOH 
TID E ...S235000 | CH 10... .... TOLLERE $1350.00 | STAR: 
(27 RR DOE .. 2400.00 TEXAS INSTRUMENTS 300 Pand; NO necu LEE -$ 150.00 
T/39 a pied e 2350.00 J| 745 Standard ........... 
i ee ee ea TIT 2750.00 810 Basic pp -00+,000. 
i MEME ——— reve 2850.00 Fb I e ertt rns TE : 
Standard Forms......... 200.00 ACKAQG... seen ; 
Bi-Diractional Forms ..... 30000 f 820 KSR Package. ...... ] 
QUME: 840 RO Basic ........... 79900 | Wordstar.....,......... 44500 
Sprint 5 55RO .........- $2575.00 840 RO Tractor Feed Pkg. t 1059.00 Data Star ....... pat sua Bad Es 
Sprint 5, 55KSR ..,...... 2900.00 TER /nINaAI | | (E. o DIR 49. 
Sprint 9, 45RO, TERMINALS Mail Merge ............. 131.00 
Full Panel .......... $2250.00 Spell Guard ............ 256.00 
Limited Panel....... 2120.00 | QUME: Ac A noe pu Sai 
"- ; DataTrack 8 ............ $ 575.00 uper Calc ,......... .. 
Er eer uiii e mega DataTrack 5 ....... ..... 350.00 I Milestone. ME 266.00 
DIABLO: soso | ESN ARES V morte rean setae 


warranly. No C.O.D. orders. Toil Free 800-368-3404. Er Cali Collect. (703) 237-88 


SIFIC 


Terminals Terrific, Incorporated, P.O, Box 490, Falls Church, VÀ m 800-368-3404 
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Circle 382 on inquiry card. 


WESTICO — ihe Sofiware Expre 


ss Service that really delivers: 


When It comes to providing quality 
programs for serious microcomputer 
users — come to Westico. And you'll 
find more than quality software. 
You'll find instant response. In most 
cases, your order will be shipped 
within 24 hours. You'll also find the 
tachnical expertise on staff when 
you need help. For language proc- 
essors and lots more, it's Westico. 
Here's just a sample of the more 
than 150 quality programs currently 
in stock: 

eL/ fo” — Powerful application 
programming language for micro- 
computers. Implements on a micro 
the ANS Subset G language for 
minicomputers. Includes native 
code compiler, LINK-80 linkage 
editor, LIB-80 subroutine library 
manager. PLIUS run-time library and 
RMAC relocatable macro assernbler. 
$475/$35. LINK-80 and RMAC also 
available separately, 

31.5n'* — Efficient B-tree key Indexed 
access method for PL/I-80. Features 
key length to 63 bytes, unique or 
duplicate keys, and data records to 
4096 bytes. Datasets can be spread 
over 8 files for a total of 64 mega- 
bytes. $200/$30. 

sA5)C-90 —Extremelyfast interpreter 
features double precision floating 
point math, 40 character variable 
names, CHAIN/COMMON, random 
and sequential files, EDIT, CALL with 
parameters and an overlay tech- 
nique. $350/—. 

TASIC COMPILER — Compatible 
with BASIC-80. Produces extremely 
efficient, optimized 8080/280 
machine code. Includes macro 
assembler, linkoge editor and sub- 
routine IIbrary manager. Compiled 
programs can be linked with FOR- 
TRAN-80, COBOL-80, and assembly 
language programs. $395/—. 
CNAS — BASIC language 
compiler/interpreter for develop- 
ment of financial and business appli- 
cation programs. System $420/§20. 
CB£4SIC-54 — implementation of 
CBASIC for CP/M-86. INT files com- 
patible with CBASIC and supports 
128K main memory. Requires 
CP/M-86 or MP/M-86. $325/$30. 


——————— 1 


ait Ee 
la 


op-go° — Native code 8080 com- 
piler of CBASIC language. Offers oll 
of the features of CBASIC plus the 
speed and versatility of a compiler. 
includes linkage editor which can 
create overlay modules. Supports 
CP/M and MP/M Il. $500/$30. 
*OBTRARH-50 —Includes full ANSI 
standard X3.9 except COMPLEX 
data type. $500/—. 

t€" — Friendly overlay linkage 
editor for creating COM files from 
Microsoft compatible REL files. Con- 
structs programs that use all avail- 
able memory including that used 
by LYNX itself. Program size can be 
increased at least 9K without using 
the overlay feature. The overlay 
option is vital tó programs larger 
than available memory. Easy to use 
with BATCH and HELP commands, 
$250/$25. 


PASCAL/IAT* * — Compiler produces 
8080/Z80 code. Standard REL file 
can be linked with other languages. 
Includes linker, debugger disassem- 
bler and special Speed Program- 
ming Package with editor and 
Pascal syntax checker. $475/$30. 
SOROL-50 — Complies with ANSI 
Level 1 requirements and most useful 
features of Level 2. SCREEN SECTION 
for definition of CRTs. $750/ —. 

* A*Mxx — Family of microprocessor 
Cross-assemblers. Designed torun on 
8080/280 based microcomputers 
under a CP/M-like operating system. 
Support for Motorola 6800, 6804, 
6803, 6805, 6809; RCA 1802; COPAOO0; 
Intel 8048, 8051; MOS 6502. $200/$25. 
YLT“ —Translates intel 8080 
assembly language source code 
into optimized Intel 8086 source 
code, $450/$10. 


The Westico 24-Hour Computer Hotline (203) 853-0816 
(300 baud) for detailed information and quick 


access ordering. 


e Westico has more than 150 programs 
for professionals and businesses that use 
a wide variety of microcomputers includ- 
ing: TRS-80 Model II, Apple, Vector 
Graphic. Cromernco, North Star, Micro- 
polis, Ohio Scientific, Altos, Dynabyte, 
IBM. Intertec, Xerox, Zenith. Northem 
Telecom, AVL Eagle ond more. We're 
working hard to be your software 
company. 


catalo E 


nur?! em 
i n8 mE nic Ps 


de PREE 
pehet sande e 
bes "yu LUL d nie! 


tak i 


WESTICO 


The Software Express Service 
25 Van Zant Street * Norwalk, Connecticut 06855 


4 Ways to order 


- Wis Westico. Inc., 25 Van Zant Street. | 
Norwalk, CT 04855. 


* Cali (203) 853-6880. 
* Telex 643-788 


* Dial-up our 24-hour computer (300 


baud) (203) 853-0816. 
COD, MasterCard and VISA accepted. 


Prices do not include shipping and are 
subject to change. In CT add 7%% sales 
tax. All sales final. 


Manual price may be credited toward 
purchase of software. 


Dealer inquiries invited. 
WES-43 
Copyrigh © 1982 Westico, Inc. 


(203) 853.6880 © Telex 643.788 


System Notes 


Epson MX-80 Print-Control 


Program for the Apple II 


Bill Starbuck 
2100 East Edgewood Ave. 
Shorewood, WI 53211 


How many times have you, after buying a new “toy” 
for your computer, installed the hardware, read the 
manual carefully, and played with the equipment until its 
functions become familiar, only to go back to your 
regular activities and forget much of what you've 
learned? 

This is what happened after 1 bought my Epson MX-80 
printer. I studied the manual conscientiously and learned 
all the printer-control codes. For weeks thereafter, I did 
nothing with the printer except turn it on and off. By the 
time my Epson Graftrax-80 bit-plot graphics option 
arrived, 1 had forgotten how the printer worked. 

This time I entrusted the information to the Apple's 
memory instead of my own. I wrote a print-control pro- 
gram in Ápplesoft BASIC, called MX-80 (see listing 1), 
that I keep on disk with my Applewriter text editor. 

When the program is run, the screen displays a menu 
of available printer options (see fígure 1). The on-screen 
display has some of the instruction codes highlighted as 
black on white. The highlighted options are the choices 
transmitted to the printer when one of the three termina- 
tion codes (EDITOR, PRINTER, or QUIT) is entered. To 
review the inventory of (nongraphics) printer signals, | 
can choose the INVENT option. 

There is no way to query the printer about its current 
status, so the program records a status file, called 
MX.STATUS, that recalls the last instructions sent to the 
printer. This status file is used to initialize the program 
the next time it is run. The status file is especially conven- 
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ient when a given typeface is used repeatedly. So that 
there will be a file for the print-control program to read 
Text continued on page 170 


STANDARD = STANDARD FONT 
ITALIC = ITALIC FONT 


STRIKE1 = SINGLE STRIKE 

STRIKE2V = TWO VERTICAL STRIKES 
STRIKEZH = TWO HORIZONTAL STRIKESS 
STRIKES = QUADRUPLE STRIKES 


& ONLY WITH NORMAL LETTERS 


SMALL = SMALL LETTERS, UP TO 132/LINE 
NORMAL = NORMAL LETTERS, UP TO GO/LINE 


SPACEN = NORMAL SPACING BETWEEN LINES 
BPACET = TIGHT SPACING BETWEEN LINES 
BPACEO = NO SPACE BETWEEN LINES 


INVENT = INVENTORY OF MX-BO SIGNALS 


EDITOR = BHIFT TU APPLEWRITER’S EDITOR 
PRINTER = SHIFT TO APPLEWRITER’S PRINTER 
QUIT = QUIT 


ENTER INSTRUCTION CODE: 


Figure 1: Menu from the MX-80 print-control program. The 
menu offers 36 combinations: 24 with normal letters (two fonts 
by four strikes by three spacings): 12 with small letters (two 
fonts by two strikes by three spacings). You can also choose IN- 
VENT, an inventory of the control signals for the Graftrax-80 
function codes, and one of three program-termination 
options—EDITOR, PRINTER, and QUIT. 


IRS-80 COMPUTING EDITION 


©1981 Percom Data Co., Inc. 


The Percom Peripheral 


35 cents 


Percom’s DOUBLER IE: tolerates wide variations in media, drives 


GARLAND, TEXAS — May 22, 1981 — 
Harold Mauch, president of Percom Data 
Company, announced here today that an im- 
roved version of che Company's innovative 
UBLER" adapter, a double density plug-in 
module for TRS-80" Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER 117, so named, permits even great- 
er tolerance in variations among media and 
drives than the previous design. 


Like the original DOUBLER, the DOU- 
BLER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter- 
face and permits a user to run either single- or 
double-densiry diskettes on a Model I. 

With a DOUBLER Il installed, over four 
times more formatted data — as much as 364 
Kbytes — can be stored on one side of a five- 
ima diskette than can be stored using a stan- 
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model | 
with the hardware required to run Model III 
diskettes. 

(Ed. Note: See “OS-80*: Bridging the TRS- 
80° software compatibility gap" elsewhere on 
this page.) 

e critical clock-data separation circuitry 
of the DOUBLER I] is a proprietary design 
culled u ROM-programmed digital phase-lock 
loop data separator. 

According ta Mauch, this design is more 
rolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
io performance degradation caused by circutt 
component aging. 
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Percom DOUBLE 


Mauch said "A DOUBLER 1] will operate 
just as reliably two years after it is installed as it 
will two days after installation." 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

"You plug in a Percom DOUBLER Il and 
then forget it," he said. 

The UBLER I] also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a reliability-impairing char- 
acterisric of magnetic data recording. 

The DOUBLER l1, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS*, a TRSDOS*- 
compatible disk operating system. 

The DOUBLER II sells for $ $, v 
ing the DBLDOS diskette ai pta. 


Circuit misapplication causes diskette read, format problems. 


High resolution key to reliable data separation 


GARLAND, TEXAS — The Percom 
SEPARATOR" does very well for the Radio 
Shack TRS-80* Model ] computer whar the 
Tandy disk controller does poorly at best: reli- 
ubly separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for- 
mat verification failures and repeated read 
retries. 


CRCERROR-TRACK LOCKED OUT 


The problem is most severe on high-number 
(high-density) inner file tracks. 

As reported earlier, the clock-data separa- 
tion problem was traced by Percom to misap- 
plication of the internal separator of the 1771 
drive controller IC used in the Madel I. 


The Percom Separator substitutes a high- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for rhe low- 
er one-megahertz circuit of the Tandy 

ign. 

Separator circuits char operate at lower 
frequencies — for example, two- or four- 


megahertz — were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 
The Percom solution is a simple adapter that 
plugs inte the drive controller of the Expansion 
nterface (El), 


Not a kit — some vendors supply an un- 
tested separator kit of resistors, ICs and other 
paraphernalia chat may be installed by mod- 
ifying the computer — the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in madule. 

Installation involves merely plugging the 
SEPARATOR into the Model I El disk con- 
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

e SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per- 
com retailers or ordered directly from the fac- 
tory. The factory toll-free order number is 
1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 308 on inquiry card. 


PRICES AND SPECIFICATIONS SUBJECT TOCHANGE WITHOUT NOTICE. 
PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 


Trademark of Percom Data Company, Inc. 


The Percom DOUBLER |l is available from 
authorized Percom retailers, or may be ordered 


direct from the factory. The factory coll-free 
order number is 1-800-527-1222. 


Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 309 on inquiry card. 


All that glitters is not gold 


OS-80"" Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80* Model | diskettes 
and the new Model IIT is about as genuine as a gold- 
plated lead Krugerrand. 

True, Model I TRSDOS* diskettes can be read on 
a Model III. But first they must be converted and re- 
recorded for Model II] operation. 

And you cannot write to a Model | TRSDOS* dis- 
kette. Not with a Model II]. You cannot add a file. 
Delete a file. Or in any way modify a Model I 
TRSDOS diskette with a Model IIl computer. 

Furthermore, your converted TRSDOS diskettes 
cannot be converted buck for Model I operation, 

TRSDOS is a one-way street. And there's no re- 
treating. A point to consider before switching the 
company's payroll to your new Model HI. 

Real software compatibility should allow the di- 
rect. immediate interchangeability of Model ! and 
Model IM diskettes. No read-only limitations, no 
conversion/re-recording steps and no chance to be 
left high and dry with Model [II diskettes thai can't 
be run on a Model I. 

What's the answer? The answer is Percom's OS- 
801* family of TRS-80 disk operating systems. 

OS-80 programs allow direct, immediate inter- 
changeability of Model [ and Model [TE diskettes. 

You can run Model [ single-density diskettes on a 
Model Ill; install Percom's plug-in DOUBLER 
adapter in your Model I, and you can run double- 
density Model III diskettes on a Model I. 

There's no conversion, no re-recording. 

Slip an OS-80 diskette out of your Model I and in- 
sert it directly in a Model II. i 

And vice-versa. 

Just have the correct OS-80 disk operating sys- 
lem — OS-80, OS-80D or OS-80/TII — in each com- 
puter. 

Moreover, with OS-80 systems, you can add, de- 
lete, and update files. You can read and write disket- 
tes regardless of the system of origin. 

OS-80 is the original Percom TRS-80 DOS for 
BASIC programmers. 

Even OS-80 utilities are written in BASIC. 

OS-80 is the Percom system about which a user 
wrote. in Creative Computing magazine, ". . . the best 
$30.00 you will ever spend.” 

Requiring only seven Kbytes of memory, OS-80 
disk operating systems reside completely in RAM. 
There's no need to dedicate a drive exclusively for a 
sysiem diskette. 

And. unlike TRSDOS, you can work at the track 
sector level, defining and controlling data formats — 
in BASIC — to create simple or complex data struc- 
tures that execute more quickly than TRSDOS files. 

The Percom OS-80 DOS supports single-density 
operation of the Model ] computer — price is 
$29.95: the OS-80D suppons double-density opera- 
tion of Model | computers equipped with a DOUB- 
LER or DOUBLER UI: and. OS-80/lII — for the 
Model HI of course — supports both single- and 
double-density operation. OS-80D and OS-&UIII 
each sell for $49.95. Circle 310 on Inquiry card. 


PRICES DO NOT INCLUDE HANDLING AND SHIPPING. 


"TRS-80and TRSDOS are trademarks of Tandy Corporation which has no relarionship to Percom Data Company. *Creative Compoung Magazine, June, 1980, page 26. 
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INSTANT 80 COLUMN APPLE” 


The miracle of the 80's... everything you want in an Listing 1: MX-80, an Applesoft program that controls the print 
80-column card. of an Epson MX-80 printer equipped with the Graftrax-80 
STOP STARING AT = Displays 7 x 9 matrix characters option. 
40 COLUMNS = Provides upper/lower case 
WIZARD-80 lets you see exactly characters with full descenders 1 REM LISTING 11 
what you will get when typing = Fully edits...uses ESCape key 10 REM m el STARBUCK 
BÜ-column format. it gives you a for cursor movement 20 REM THIS PROGRAM SETS THE 
full 80-column by 24-line display = Scrolling stop/start uses | TYPEFACES OF THE EPSON 
with all these features. standard Control-S entry MX-8O PRINTER EQUIPPED 
= Fully compatible with Apple ll Retains text on screen while it WITH GRAFTRAX-80. 
and Apple ll Plus“ is being printed J0 TEXT 18$ = CHR$ (A)1D$ = CHRS 
= Fully compatiblewithmostword = Contains crystal clock for (27)1 PRINT AS"NOMON C,1,0"1 
processors, micra-modems flicker-free character display PRINT A$"OPEN MX.BTATUS"1 PRINT 
and prom programmers, plus = Has (ow power consumption AS"READ MX.BSTATUS"1 INPUT Ar 
all current Apple Il expansion for coo! reliable operation INPUT Bs INPUT Cı INPUT Dz PRINT 
boards | = Leads soldered directly to board A$"CLOSE MX.STATUS" 
= Lists BASIC programs, integer tor maximum reliability 40 PRINT A$"PR$ O": HOME 1 IF A = 
and Applesott a 2K on-board RAM, 50 or 60 Hz 1 THEN INVERSE 
= Fully compatible with Pascal operation 5O PRINT "STANDARD": NORMAL : PRINT 
= Uses software to switch a Inverse video selection "^ = STANDARD FONT": IF A = 2 
between 40 and 80 column standard THEN INVERSE 
formats 60 PRINT. “ITALIC"ss NORMAL : PRINT 
a = ITALIC FONT": PRINT 1 IF 
Available at all fine B = 1 THEN INVERSE 
Computer Stores $295.00 70 PRINT "STRIKEi1";1 NORMAL :3 PRINT 


^"^ mw SINGLE STRIKE": IF B = 
2 THEN INVERSE 
BO PRINT “STRIKE2ZV"33 NORMAL 1 PRINT 
ausiems " = TWO VERTICAL STRIKES": IF 
SUBSIDIARY OF WESPERCORP B= 3 THEN INVERSE 
"Registered Irademaiks 90 PRINT "BTRIKE2H"] 2 NORMAL 1 PRINT 
of Applet Compute: Inc ^ e TWO HORIZONTAL STRIKES£z" 
1» IF B = 4 THEN INVERSE 
100 PRINT "STRIKE4";: NORMAL s PRINT 
" = QUADRUPLE STRIKES”; PRINT 
TAB; 152)"* ONLY WITH NORMAL 
LETTERS": IF C = 1 THEN INVERSE 


> WESPEN Y EL 


110 PRINT "SMALL";1 NORMAL » PRINT 
" = SMALL LETTERS, UP TD 1 
S2/LINE"1 IF C = 2 THEN INVERSE 


120 PRINT "NORMAL";s NORMAL s PRINT 
" = NORMAL LETTERS, UP TO 8 
O/LINE": PRINT s IF D = 1 THEN 

INVERSE 

130 PRINT "SPACEN"g;:1 NORMAL : PRINT 
" = NORMAL SPACING BETWEEN 
LINES": IF D = 2 THEN INVERSE 


140 PRINT "SPACET"$g1 NORMAL 1: PRINT 
" = TIGHT SPACING BETWEEN L 
INES": IF D = 3 THEN INVERSE 


150 PRINT "SPACEO";s NORMAL : PRINT 
" = NO SPACE BETWEEN LINES" 
8 PRINT 1: PRINT "INVENT = I 
NVENTORY OF MX-80 SIGNALS": PRINT 
» PRINT "EDITOR = SHIFT TO 
APPLEWRITER’S EDITOR" 

160 PRINT “PRINTER = SHIFT TO AP 
PLEWRITER’S PRINTER";1: PRINT 
“QUIT = QUIT": PRINT 13» INPUT 


Circle 408 on Inquiry card. 


———————— — —-————— ÀM— À MMI M ——————— — —  CNENENE j : i z 
Listing 1 continued: | " , g” i | 
170 IF B$ = "INVENT" GOTO 440 a. i nmi " 
180 IF B$ = "STANDARD" THEN A = h AM APPLE MIEMURY LARU 
1: GOTO 40 | u- ae f 
190 IF B9 = "ITALIC" THEN A = 21 she Apple li* and Applell Plus" computer 
mais RM ON TO MAXIMUM MEMORY COBOL-80**** 
200 IF B9 = "STRIKE1" THEN B = 1 Em M E. EARTRAN-an*=** RA 
: GOTO 40 BE gives your 466 Pompiler**** and Assembh 
210 IF Be = "STRIKE2V" THEN B = PHE Apple Il Plus the "e rape M head Ea 
21 GOTO 40 ASL DILDIGireCUy aCCeSSIDip SA EON ET een 
220 IF B® = "STRIKE2H" AND C = 2 add-on memory it can accept. — oe , Bos P 
THEN B = 3: GOTO 40 Mi, A MBITSUES TUI SE ésta ey iiio NR 
230 IF BS = "STRIKEZH" GOTO 330 30^" cards to give you im mee alt ec Tp 
240 IF B$ = "STRIKEA" AND C = 2 THEN CI "ÜRTRAN" and Apple Pilo 
B = 41 GOTO 40 ; compatible wit! Jtilizes Apple DOS 3. 
250 IF B$ = "STRIKE4” GOTD 330 nole | and Apple I! Plus 3-sector system to pe 
260 IF B® = "SPACEN" THEN D = 11 ids 16K bytes of Randos loading both Appleso 
GOTO 40 Access Memory (RAM, and Integer BASIL 
270 IF BS = *"SPACET" THEN D = 21 lly enmnatihie with 780 = Compatible wit 
GOTO 40 LS ewe VisiCalc***"* 
280 IF BS = "SPACEO" THEN D = 3: or CPIM  Dffers all features of Apple 
GOTO 40 ad with ZRN card ithne Language Card" {exci 
290 IF B® = "SMALL" AND B > 2 GOTO dep (rmn es rtm Autostart ROK 
330 "nu oe, ero Wp 
300 IF B$ = "SMALL" THEN C = 1: GOTO | rade ipe 
40 * OF use 
310 IF B$ = "NORMAL" THEN C = 2 vith a £DU card, It lets yr Available e 4m 
320 GOTO 40 un BASIC-8( Computer Stores $149.01 
330 HOME : VTAB 12: PRINT "SMALL ` - 
LETTERS CANNOT BE": PRINT " i dl | 
COMBINED WITH TWO HORIZONTAL | T am 
BTRIKES.": PRINT : GOTO 490 | 3 
SL | ir ja - 


340 PRINT AS"PR@ 1": IF D < 3 THEN 
PRINT D$;44 - 2 * D)j1 GOTO 
350 
350 PRINT D$j"1"; 
360 E = 80: IF C = 2 THEN E = BI 


370 PRINT D$j CHR$ (84)3D9j CHR$ 


(E): PRINT D$j1 


IF B < 3 THEN 


PRINT CHR$ (70)j1 


GOTO 590 


380 PRINT CHRS (69); 

390 PRINT D®j: IF B=] 1ORB# S 
THEN PRINT CHRS (72)j1: GOTO 
410 

400 PRINT CHR® (71); 

410 PRINT D$; (6 — A)! PRINT A9"P 
Rë O": PRINT AS"OPEN MX.BTAT 
US": PRINT AS"WRITE MX.STATU 
8"s PRINT As PRINT Bi PRINT 
Cs PRINT D: PRINT AS$"CLOBE M 
X.STATUS"1 IF B® = "PRINTER" 
THEN PRINT AS"BRUN PRINTER 

420 IF B$ = "EDITOR" THEN PRINT 
AS"BRUN TEDITOR" 

450 END 

440 HOME 1 PRINT TAB. 9)"@ DENO 
TES CHR$(27)9EBC"1 PRINT "ST 
ANDARD FONT"; BPC. 242, "95"1 

PRINT “ITALIC FONT", SPCC 2 

6)p"$4"1 PRINT "SINGLE STRIK 
"ENTER INSTRUCTION CODE: "| 
BS: IF B$ = "QUIT" OR BS = " 
PRINTER" OR B9 = "EDITOR" GOTO 
340 


Listing 1 continued on page 170 


Circle 409 on inquiry card. 


System Notes 


Listing I continued: 


E", SPC( 22) | "eFsH" 
PRINT "TWO VERTICAL STRIKES" 
» SPC( 15), "9F$8"1 PRINT "TW 
O HORIZONTAL STRIKES", SPCt 
13)3"SHSE": PRINT "QUADRUPLE 
STRIKES"; BPC( 18))"SESG"s PRINT 
"BMALL LETTERS (16.5/INCH, 13 
2/LINE) STSP" 
PRINT "NORMAL LETTERS (10/ 
INCH,8O/LINE) TSQ": PRINT " 
# WIDE LETTERS (8.25/INCH, 66 
/LINE) €89P". PRINT "€ DOUBL 
E LETTERS  (5/INCH, 40/LINE) 
9Q69"1 PRINT "$ RETURN PRINT 
HEAD LEFT W/O LINEFEED $€"s PRINT 
TAB( 8)"$ THESE TERMINATE A 
T END OF LINE": PRINT "SPACE 
6 LINES/INCH", 8PC( 19),"$2 
Wu 


450 


460 


470 PRINT "SPACE B LINES/INCH"; SPC¢ 
19),"90") PRINT "SPACE #/72 
/INCH (O«4485)"j BPC( 10)5"6 

A 4": PRINT “SPACE #/216/INC 

H (O«4€255)", BPC( 9), "93 #" 

: PRINT "FORMFEED"j SPC( 23) 

I "CHR$(12)"1 PRINT "FORM LEN 
GTH = & LINES (0«4«256) à 

C #"s PRINT "SET HORIZONTAL 
TABB"; SPC( 4))"SD #1 42 ... 
OQ" 

PRINT "HORIZONTAL TAB MOVE"; 
SPC( 8)p "POKE 49296,9"1 PRINT 
"SET VERTICAL TABS"; SPC( B) 
"SB #1 42 ... O"1 PRINT "VE 
RTICAL TAB MOVE", SPC( 1475" 
CHR®(11)" 

INPUT "PRESS 'RETURN' TO CON 
TINUE. “C$: GOTO 40 


480 


490 


Text continued from page 166: 


the first time it is run, I've included a brief program, 
shown in listing 2, that creates a status file. (Listing 2 also 


ar 
t se: 
af anp*"h 4 gear [| 
T LN TT 
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Listing 2: This program creates a disk file, called MX.STATUS, 
that is accessed by the program in listing I. You must run this 
short program prior to running the MX-80 printer program for 
the first time. 


10 REM THIS PROGRAN CREATES 
A FILE, MX.STATUS, OF 
PARAMETERS THAT ARE 
USED BY THE MA-80 
PROGRAM. 

20 A = 1388 = CHRE (4) PRINT A$ 

"OPEM MX. STATUS”: PRINT RÁ^N 
RITE MX.STATUS“& PRINT A1 PRINT 
AS PRINT At PRINT AS PRINT A 
$"CLOSE WX.STATUS* 


shows the italic font that is available with the 
Graftrax-80.) 

The print-control program is designed For the Apple- 
writer word processor, but can be adapted to other text 
editors by modifying lines 150, 160, 410, and 420. To use 


the program with Applewriter: 


. Enter S to save the text file. 

. Enter Q to quit Applewriter, 

. Enter RUN MX-80. 

. Turn on the printer. 

. Enter choices from the menu. 

. Enter Printer to quit the MX-80 program. 
. Enter [. to load the text file. 

. Enter P to print. 


oy O^ a ® G b e 


Do not turn the printer off between running the print- 
control program and the actual printing because your 
choices will be lost as the printer resets to its default 
options (STANDARD, STRIKE1, NORMAL, SPACEN). 
You may switch the printer offline and manually advance 
the paper by pressing the formfeed or linefeed buttons 
without affecting the typeface settings. BM 


"Handles all IEEE- 488 1975/78 functions 
"«|EEE 696 (S-100) compatible 

2 MBASIC subroutines supplied; no BIOS 
mods required 
a 3 paratie ports (8255A-5) 

EET UNI quality: burned in and tested 
a 


[Dealer inquiries invited 


DIGITAL 


E VM 


1524 REDWOOD DRIV 
LOS ALTOS, CA 94022 


(415) 966-1460 


Circle 118 on inquiry card, 


Grab a byte 


| CMC INTERNATIONAL 


700 K or 350 K 9 or 10 Megabytes 
floppy storage hard disk storage 


12 bites, unless 
you're in a hurry 


Grab our SuperTen for 10 Megabytes and join the 
iia i hundreds of users world-wide. 
e 12° CRT -a ® 700K or 350K floppy disk back up e Dual RS232 ports 


e Sor 10 Mbyte (formatted) 5'A4 " Winchester type e Dual Z-BOA processors with 64K RAM è Full ASCII keyboard, numeric pad, user- 
hard disk e 4 MHZ Clock frequency programmable function keys 


* Complete and ready to run with CP/M™ 2.2 


CMC INTERNATIONAL 


A Division of Computer Marketing Corporation 
10058 Main « Suite 220 + Bellevue, WA 98004 * Phone (206) 453-9777 * Telex: 152556 SEATAC 
Call or write for the dealers nearest you. Call Toll-Free 1-800-426-2963 


Circle 77 on inquiry card. 


Distributed by: 

Compu Data Diversified Data Input SAL Fealherbed (Pty.) Ltd Dialog Computer Treuhand 
1 Bala Cynwyd Plaza 8043 W. 82nd Chile 1830 156 Main Reel Road Saaburgstrassa 18 

Bala Cynwyd, PA 19004 indianapolis, IN 46278 1227 Buanos Aires, Argentina. Johannesburg, South Africa 8002 Luzern 

(215) 667-6643 (317) 253-5876 Teiox: 819! FINCO Switzerland 


Telex: 72227 OCL 


Hardware Review 


E 


Graphics II by Selanar 


High-Resolution Hard Copy from a DECwriter 


A picture, a thousand words, or 
both —that's what you can print out 
on a DECwriter II terminal outfitted 
with the Selanar Graphics I] attach- 
ment, This versatile modification 
provides a host of features for the 
DECwriter (by Digital Equipment 
Corporation): high-resolution 
graphics, bidirectional linefeed, 
multiple character sets, the ability to 
print standard, boldface, and double- 
width characters that can be rotated 


in any one of four directions, and' 


several other useful options that cost 
extra if purchased from DEC. 

Our interest in this unit began 
when we saw it featured in the new- 
products section of a digital-elec- 
tronics trade magazine. We were es- 


DEC and DECwriter are trademarks of Digital 
Equipment Corporation, Maynard, Mass- 
achusetts. 


Graphics Íl is a registered trademark of Selanur 
Corporation, Santa Clara, California. 
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Daniel Macero, Daniel Holmes 
Thomas Banks and Lloyd Burgess 
Department of Chemistry 
Syracuse University 
Syracuse, NY 13210 


pecially interested in the claim that, 
with this attachment, a dot could be 
printed anywhere on a standard 
DECwriter page and that up to 
1,045,440 points could be addressed. 
For $850 (less a 5 percent educational 
discount), this seemed like a low-cost 
way to high-resolution graphics, so 
we ordered a Graphics ll! modifica- 
tion from Selanar Corporation. 

In less than three weeks the unit 
arrived. The box contained the 
Graphics ll] circuit board, a power 
cable consisting of three wires; blue, 
black, and orange (the same color- 
coding used by DEC), six #8 nylon 
screws and nylon washers (already 
attached to the circuit board), and a 
user's manual. 


Installation and Testing 

With the help of the user's manual, 
installing the Graphics H board was 
simple and straightforward. First, we 
examined the board for any damaged 
or loose components, (The manual 


provides a list of likely sources of 
trouble.) in our case, we found the 
ground connection of the TTL 
{transistor-transistor logic) interface 
socket (JA) to be loose and had to 
touch it up with a bit of solder; other- 
wise, everything was in order. 

Next, the board was prepared for 
installation by selecting from the sev- 
eral available jumper options (i.e., 
parity, bell, serial interface, and data- 
transfer rate). Step-by-step instruc- 
tions are accompanied by two full- 
page photographs that show the in- 
side of the DECwriter before and 
after installation of the Graphics Il 
board. The photos are invaluable for 
locating and identifying the various 
components important to the in- 
stallation. : 

Following the instructions given in 
the user's manual, the original DEC- 
writer board was removed. (A screw- 
driver is all that is necessary for this 
and the following operations.) The 
Graphics I] board was attached to the 


Now it can be Revealed 
GB 
The business software 
that 
solves problems 
your wt 


So useful and 
adaptable it’s like 
having an Award 
Winning programmer 


on staff. 

What is GBS? 
GBS is both a powerful, relational data 
base management system . . . and, more 


importantly, a very powerful applications 
development tool. As such, it can deliver pro- 
grams that match your specific business require- 


ments . . . not just those of the average business. 
The final result is increased productivity now and in 
the future. 


Surprisingly Easy to Use 
GBS has been honed and refined for two years, so it meets the 
needs of the user who wants programs that work without a lot of 
computerese! To that end, GBS operates with a simplified fil-in-the- 
blanks approach. The user merely fills in blanks and GBS does the 
rest .. . acting like an in-house programming whiz! 


Since you need know only 15 instructions to utilize the full scope of GBS 

you should be able, after studying our exceptional documentation for afew 

hours, to develop your own business programs . . . general ledger, inventory 
control, order entry, job costing and more. 


Relational Data Base 
Management of business records is a must for profitability. GBS 
handles it for you with unbelievable accuracy, speed and ease. For 
example, three data files of up to 64 thousand records and 1 
million characters can be concurrently in use . .. and multiple 
indexes fully maintained (yes, fully maintained!). GBS . . . truly 
the quality solution in business software. 


Only $700. On disk, including docurnentation. 
Requires CP/M* 


Dealer and distributor inquiries invited. 


QUALITY SOFTWARE | 
6660 Reseda Blvd., Suite 105 
Reseda, Calif. 91335 | 


(213) 344-6599 


Circle 328 on inquiry card. 
"CP/M is a trademark of Digital Research. 
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LAE he a 
d MBC 5 


4 
T ; 
T SY STEMS Inc. 


E (203) 342-2747 E 
lnmmmmmmmm 
d COMPUTERS 
ONYX C8002 
256K 10 MEG HD 613590 
u " IŠ MEG HD 5149390 
ALTOS SYSTEMS 
ACS 8600-2 1 MEG FD 529930 
ACS BO000-G 14 KEG HD $8990 
ACS 6000-10 10 MEG HD 55895 
COMMODORE 


CBM 9000 SUPERPET 51699 | 
CAM B300 LETTER QUALITY $1990 
CBM-b4 CP/M,54K, GRAPHIC S THA 
CBM 8023 [132COL,150CPS)5 799 


CBM B052 2 MED FD $ TBA 
ATARI 
600 16k $ 749 
400 16k $ 349 
ZENITH 
2-89 GA 52068 |] 
2-89 ALL-IN-ONE-5SYSTEM $2275 
HEWLETT-PACKARD | 
HP-85 $2395 
HP-83 $1750 
HP CALCULATORS - 20X OFF 555 
AERDX SYSTEMS 
B10 5 1/4 FLOPPY SYS $2355 
B20 B * FLOPPY SYS $2950 


MORTH STAR 
HR1-10-64K-HD5 SAVE 51600 $$$ 
ADVANTAGE 64K-OD $3550 i 

INTERTEC SUPERBRAIN 
64K-DD 
64K-QDb 
DISKETTES y 
SINGLE SIDE (BOX OP 10) $24.50 
DOUBLE SIDE (BOX OF 10) 535,00 
CABLES- RS232 M/M 6! 
N/F 6! $18.95 E 


OLYMPIA ES-100 TYPEWRITER 
WITH,RS-232,PARALLEL,IEEE $1250 
IDS PRISM-BO (200CPS) F/T $ 999 


§60-G  132COL $1090 
PRISM-132 COLOR F/T $1890 
CENTRONICS 739-1] s 540 
739-3 $ 675 

OKIDATA MICROLINE 824A $ 495 
MICROLINE 83A § 149 


EPSON MX-BÓ,MXBO-P/T,MX-100 $$$ 
IN STOCK INCLUDING CARDS&CABLES 
ALWAYS COMPETITIVELY PRICED $5 
C. ITOH 

DIABLO 630 

NEC SPINWRITER 7710/7730 
HEC SPINWRITER 3510/3530 
NEC SPINWRITER 7720 KSR 


ANADEX 9500/9501 $1159 g 

TERMINALS H 

ü TELEVIDEO 920C s 118 L 
912C 5 695 
9 950 $1050 
ZENITH Z-19 S 820 


F ABOVE ITEMS MAY BE ORDERED BY 

g MAIL OR PHONE, FACTORY SEALED, 
MANUFACTURERS WARRANTY INCLUDED 
= PRICES SUBJECT TO CHANGE----- 


Fe ee we te a ee ee ee ee eg ee ee "NP 


(203) 342-2747 ia 


B. MULTI-BUSINESS p 
g COMPUTER SYSTEMS p 


28 MARLBOROUGH STREET 
a PORTLAND, CONN. 06480 A 
d TWX/TELEX 710-428-6345 
bul. LLLLL.L.L. 
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six mounting points on the DEC- 
writer back panel using the attached 
nylon hardware. The cables provided 
with the DECwriter were then con- 
nected to the new circuit board and 
the three-wire cable was connected to 


At a Glance 


Name 
Grapfh«cs II 


Use 
Enhancement to the DEC writer ll printer 


Manufacturer 

Selanar Corporation 

3054 Lawrence Expressway 
Santa Clara, CA 95051 


Dimensions 
98.3 x 25.7 cm [19 x 
19.5 inches) 


Price 
5895 


| Hardware Needed 
DECwrirer LA35 or DECwriter LABS 


Software Needed 
None 


Hardware Options 
Precision tractors, $50 extra 


Documentation 
50-page manual, includes schematics 


Audience 
DEC wnter owners desing higheresoluon 
hardcopy graphics 


Features 

Print speed:character mode average 36 
Ccps— graphics mode average | ips. 
transmission rates. selectable ro 1200 bps, 
wth X-on and X-off: interfaces; 20 mA 
curent loop, EIA R5232. TTL (for modem}: 
line length. character mode, 132 charac 
ters—graphies mode, 1320 dots, spacing. 
character mode, norizonral, 10 cpi—ver- 
rical, & ip; graphics mode: horizontal, 100 
dots per wch—ventcal, 72 dots per inch: 
four compiere character sets including up- 
percase and lowercase” ASCH character 
set, APL character set, Math/Greek charac- 
ter set, user-defined character set {load 
from keyboard or computer into memory), 
boldface: ail chatacters; four rotations: all 
characters, double width: all characters 


Paper 

Variabie width 7,6 cm (3 inches) to 

37.8 cm [14 44 inches}, up to é-parr Forms 
0.020 in maximum thickness: actor-crive 
line feed 


Power Requirements 
120 V AC 50/60 Hz 


the terminals power supply. This 
completed the assembly of the unit. 

Sufficient warnings are included at 
each step to insure a virtually 
foolproof installation. Tota! installa- 
tion time was about 30 minutes. After 
verifying that all connectors to the 
Graphics 11 board and all components 
on the board were secure, and that 
there were no loose parts, tools, or 
other items left on the circuit board or 
in the internal cabinet area of the ter- 
minal, the unit was ready for testing. 

The testing procedure is straight- 
forward and can be done without 
sophisticated test equipment. By 
switching the DECwriter to local op- 
eration, the user can run through the 
various features, including graphics, 
and verify that everything is working 
properly. Once everything is opera- 
tional, the 1/O (input/output) inter- 
face is checked and the orinter is 
ready to use. 


Printer Adjustment 

Our unit worked immediately and 
we were soon printing out the dif- 
ferent character sets in boldface and 
double-width; however, some char- 
acters did not seem well formed. In 
addition, the tractor drive had a 
tendency to slip. The character prob- 
lem, we were told, was caused by 
minor variations in parts such as the 
drive and stepper motors used in dif- 
ferent DECwriters; this can result in 
different levels of performance de- 
pending on the user's specific ter- 
minal. To compensate for these varia- 
tions, the Graphics lI unit has built-in 
adjustments that can be set to obtain 
optimum performance. An oscillo- 
scope, preferably one with dual-trace 
capability, is necessary for making 
these adjustments. The procedure 
outlined in the user's manual gives 
two types of adjustments: print col- 
umns and print-speed control. In our 
case, we simply adjusted the Forward 
and reverse print-speed controls and 
the characters printed out perfectly. 

In operation, the enhanced DEC- 
writer can function as an unmodified 
terminal, as a terminal featuring 
many of the options offered by DEC 
at extra cost, and in the graphics 
mode (a completely new feature). 
System commands are selected by 


“We provide business 
programs as individual as 
your business needs.” 


"Allow me to introduce myself. l'm a Vector 
computer, dedicated to the advancement of society. And 
I'd like to tell you how a computer can help you man- 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob- 
ably the most flexible and cost-effective computers you 
can find. 

“Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail- 

. ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger computers. 

"Unique combinations of our individua! pro- 
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack- 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur- 
ance agent or whatever your business. 

“Choose from Memorite IIl for word processing 
and mail list management, Execuplan for financial plan- 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com- 
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805) 499-5831 or (800) 235-3547. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road, Thousand Oaks, CA 91320. 

"We'll show you how we small information systems 
can mean big business for you’ 


Circle 400 on inquiry card. 


VECTOR 


Vector Graphic, Inc. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


Sold and supported by 400 cealers worldwide. 
Vector Products are approved on General Services Administration authorized ADP 
scheduled price list. 


Control 
Code 


oL 

CN 

cO 

ESC 5 
ESC 7 
ESC 8 
Esc 9 
ESC 0 
ESC A 
esc C 
ESS F 
ESC G 
ESC H 
ESC N 
ESC P 
ESC O 
ESC B 
ESC J 


ESC C 


Name 
Form teed 


APL character sel 


Norma! character set 
Print entire 
character set 
Upside-down 

print mode 
Sideways | 

prinl mode 
Sideways Il 

print mode 
Double-width 
characters 
Bo!dlace characters 
Special resat 
Power-up resel 


Up 1/4 line 

Down 1/4 line 

Third character set 
Fourth character set 
Load-memory 
character set 

Enter graphics mode 
Set bar mode 


Exit graphics mode 


Description 


Advance paper to beginning of next [orm (top of 
page). 

sélecls second character set (Taciory sel with APL 
characters). Once selected, all characters printed 
are as defined from this PROM. 

Selecis normal character set. 

Test mode. 


Rotates characters 180° 
Rotates characters 90°, 
Rotates characters 270°. 
Prints double-widih characters. 


Prints each characler in boldface, 

Relurns DECwriter to normal configuration 

Resets all modes, character styles, tabs. and top of 
form (also occurs al power-up). 

Moves paper up 1/4 line al a time. 

Moves paper down 1/4 (ing at a time. 

Selecis third character set (factory set for mathe- 
matics symbols and selected Greek letters). 

Selects fourth character set as defined in program- 
mable memory. 

Defines fourth characler set to be loaded into pro- 
grammable memory. 

Enters graphics mode. Alf characters ignored ex- 
cepi "^ oo" "" "7°, and digits 0 Ihrough 9 
In graphics mode, prints all seven dots inslead of 
ona af a tima. 


Table 1; Command codes used by the LA36 DECwriter II with the Selanar Graphics 


Il modification. Codes in the table preceded by a lowercase "c 


pu, t 


are entered by 


holding down the Control key while entering the indicated code (similar ta the stan- 
dard procedure for typing any uppercase letter by using the shift key). Other codes 
are entered by typing ESC (escape) followed by the indicated letter. 


Also available: 


(A) 2-Port, RS 232; Capable of 


ASYNC, BISYNC, SDLC & 


HDLC Model: CC-232 $240 


(B) Wire-wrap Development Kit 


(w/w board & Extender) 
Model: WW-070 $85 


64K-256K Error Correcting Memory 


Available Soon: 
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RESERRCH INC. 


either a Control code or an ESC 
(escape) code. The Contro] code is 
obtained by simultaneously pressing 
the Control key and another key to 
select a given function, The ESC code 
is a two-step operation: first the ESC 
key is pressed, then the key that 
selects the desired function, Pressing 
ESC a second time cancels this com- 
mand sequence. Table 1 is a list of 
some of the more important ESC and 
Control commands that function in 
the normal (nongraphics) and 
graphics modes. 

Other system commands that can 
be implemented with Graphics II are 
horizontal tab control (advances the 
print head to the next column posi- 
tion with a set tab); vertical tab (ad- 
vances the paper vertically to the next 
line with a vertical tab); set horizon- 
tal tab (sets a tab where the head is 
positioned, up to 16 tabs may be set); 
reset horizontal tab (resets the in- 
dividual horizontal tabs at each 
desired head position); set vertical tab 
(sets a tab to any one or all of 16 ver- 
tical tab positions); and reset vertical 
tab (resets an individual vertical tab 
at the present position of the print 
head). 

In addition, you can activate the 
bell, reset the top-of-form position, 
enable the automatic linefeed with 
carriage return, backspace, and issue 
a special Here-is message where up to 


Unit Price 
$ 495 
$ 995 


Model Capacity 
MP-064 — G4K-t parity 
MP-128 128K + parity 
MP-192 192K +parity $1295 
MP-256 256K +parity $1595 
Ail memories are 250 ns Áccess Time 
and 410 ns Cycle Time. 


Fully assembled and tested. 


17925 Sky Park Circle, Suite B 
Irvine, CA 82714 (714) 540-1333 


Dealer inquiries 
welcome. pm 


Circla 2 on inquiry card. 


invisible or Invincible? 
It all depends on your perspective. 


No changes in operating or programming 
procedures are necessary to produce what- 
ever sophisticated displays you require. 
And it doesn’t interfere with the operation 
of popular Apple" compatible peripher- 


The Vision 80® is a video display card that 
gives your Apple'" terminal an industry- 
standard 80 column by 24 line display als. Except for the enhanced display, 
screen with a full 128 SUIS PUN set in- uf" it's as if you 
: 2 ias | | had never installed the Vision 809 

com | : in your Apple I!" computer. 


Definitely invisible. 


Ask your local computer dealer for 
a demonstration of the invincible, 
invisible Vision 80° video 
display card by Vista Computer 
. Company. Or correspond with 
| us dire Vista Computer 

+ 1317 East 
ta Ana CA 
, (714) 953-0523. 
free | order line: 
(800) 854-8017. 


oll | 


Be sure to inguire about our new 
Vision 40, a softscreen ] 
müaüble character ge 

Apple i!" computer. 
for graphics and | 

foreign language é 


including H-tab, ! ' V-tab, HOME 
TEXT, PR# GRAPHICS). 


Circle 404 on Inquiry card. 


©1981 Vista PMG b 
Apple and A, f An Lom D. CP/M is a trademark of 
P T 4 " 21 Cow 4 A 


32 characters encoded in PROM (pro- 
grammable read-only memory) are 
transmitted as if from the keyboard 
(e.g., for an automatic password 
sign-on to a remote computer). 


“Normal” Printing Operations 

In the printing mode the Selanar 
Graphics II acts as a normal DEC- 
writer printer with enhanced capa- 
bilities, We can select any one of four 
character sets: standard, APL, mathe- 
matical, and user-defined. The first 
three sets are encoded in PROM, the 
fourth is stored in programmable 
memory. The fourth character set 
may be loaded from the host com- 
puter or entered manually from the 
keyboard; once loaded, it remains in 
memory until the DECwriter is 
turned off. 

The programmable character set 
can contain up to 94 printable charac- 
ters, Each of these is represented as a 
7-by-7 dot matrix with the top dot 
corresponding to the most significant 
bit and the bottom dot to the least. 


TELEX LINK 


Seven bytes are required to define 
each character; one for each column 
of the matrix, For convenience in en- 
tering characters from the keyboard, 
each byte can be entered as an ASCII 
(American Standard Code for Infor- 
mation Interchange) character, 

Using the boldface character op- 
tion, we are able to emphasize words 
and headings, or even print out an en- 
tire document in this type style for a 
more pleasing appearance. Figure 1 
shows the first three character sets 
and the various type styles available 
with the Graphics IJ enhanced DEC- 
writer, The one-quarter-up and one- 
quarter-down linefeed option is in- 
valuable for printing the superscripts 
or subscripts that are often necessary 
when writing chemical or mathemati- 
cal equations (see figure 1}, as well as 
printing chemistry manuscripts, ex- 
aminations, and writing computer-as- 
sisted instruction units. 


Data Buffer 
The Graphics II unit also has a 


Telecommunications package to Interface your Microcompu- 
ter to the Western Union Telex Il (TWX) Network. Your outgo- 
ing messages are edited to perfection using your text editor, 

and are then formatted and sent 


by TXL. 
Incomin 


stamped 


and 


messages are re- 
ceived, displayed on your CRT, 
th the current date & 
time, and written to disk storage. 


Order TXL today and put the 
power of your Micro-computer to 
work on your most important 
communications! 


(Currently raquires Z-80 CPU 
CP M) 


TXL: Telex Link is available now for Tatax il (TWX) from: 
Our Dealer: John D. Owens Assoc. (Ses their ad elsewhere) 


or direct from: 


178 March 1982 © BYTE Publications Inc 


(2) 


1000-character buffer for serial I/O. 
In this mode, the printer will auto- 
matically print characters as fast as it 
can, Data not ready for printing will 
be temporarily stored in the buffer; 
however, the programmer must be 
careful not to overflow the buffer. To 
prevent this, an X-off character is sent 
to the host computer when the buffer 
is filled to within 100 bytes of over- 
flow; an X-off character is then sent 
for every additional character re- 
ceived. When the buffer is emptied to 
fewer than 100 characters, an X-on 
character is transmitted. Thus, the 
programmer does not have to worry 
about overflowing the buffer or other 
timing considerations, and data 
transfer rates of up to 1200 bps (bits 
per second) are possible, The X-on/ 
X-off option need not be used if the 
programmer is careful to take into ac- 
count the time needed to execute a 
carriage return and line feed, horizon- 
tal tab, vertical tab, graphic vectors, 
and Here Is, to avoid overflowing the 
buffer. 


GRAPHICS Il CHARACTER SETS 


STANDARD 


UT RORR Ce ke~ 7012345578751 Cw» T 
GAREDEFGHI JKLHHOPURSTUUGXYZU*S J^. 
" abedef ahi Jk Tecum ni bovseitwz Iag” 


(Feyxti^CNbe-701234547B89 12 cept 
ABCDEF GHI JKLHNDPOURG 
'abcdef shi Jk1anorargtuvuxwreitii7 


Tuvwxrzt*^7- 


| UV dbi mh C D RE s ou v" €$ LUE Ini D EEG E B ct ee 
XH xs EC Cz XE M 03 1 X IK LMNOF BRE T LIA C SS HE 
* gie: eden P tbi die. A eee cee cea toc dre r ae t 7 


MATHEMATICS 


tia Ek itte- 7012542565785»: Xa? 
4ABI AEZHOIKAMMZODPETYTOXTOLIOSF1Q 
i FUTEC TLS. RAUVEOTPOT UP AH HRG ER. / 


APL 


T)4i1ui wae e*,/01 234867096 E RRN 
“Anh 4 Fa = Ol roe rr «serge — 
PASC ORE OH IKE MOP ORE TUN toe 


CHEMICAL EQUATIONS 


cust + 205" ——» Cuis?) + Clete) 


Figure 1: The character sets and type styles preprogrammed 
into the Graphics {1 modification, Under the Normal printing 
mode, subscripts and superscripts can be printed easily with the 
1/4 linefeed capability, and characters may be printed as 


boldface, large, or double width. 


You don't have to settle for 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model IIl you want. 


MTI FLOPPY DISK ADD-ON KITS 


Now you can upgrade your 16K level 1] Model Il) to 
a full 48K Disk System the easy way with MTI's 
Double Density Disk Controller and your choice of 
Disk Drives. You can choose 40 track. Double- 
Sidad 40 track or Double-Sided 80 track Drives to 
supply your disk storage needs. Forty Track 
Orives siore 175K, Double-sided 40 Track drives 
store 350K. Four Oouble-Sided 80 Track Orives 
provide up to 3 MEGABYTES of On-Line storage 


INTERNAL DISK DRIVE KITS 


The lirst drive kil includs one Tandon Disk Drive, 
MT! Double Density Controller, Switching power 
supply, 32K of RAM, all mounting hardware, 
cables and Detailed Installation Instructions. The 
second internal drive kil includes a second drive 
and Ihe necessary installation hardware. 


AQ TRACK DRIVE SYSTEM 


DAWE NO ! KIT 535 00 
.. DRIVE NO 2 KIT 279 00 
40 TRACK DUAL HEAD SYSTEM 
DRIVE NO 1 779 00 
ORIVE NO 2 389 00 
8) TRACK DUAL HEAD SYSTEM 
DAIVE WO ! 929 00 
DRIVE ND. 7 559 00 


Circle 14 on Inquiry card. 


EXTERNAL DRIVE KITS 


Two external drives can be atlached to any dual 
drive Madel (Il Computer 


AQ TRACK EXTERNAL DRIVES 


DRIVE NO 3 379 00 
DRIVE NO 4 355 00 
DUAL MEAD 40 TRACK EXTERNAL DRIVES 
DRIVE NO 3 499.00 
ORIVE WO 4 479 00 
DUAL MEAD 80 TRACK EXTERNAL DRIVES 
ORIVE KO 3 673 00 
DRIVE NO 4 659 00 
FIVE MEGABYTE EXTERNAL 
WINCHESTER HARD DRIVE . . 2795.00 


Add the Ullimate in Fast High Capacity Disk 
Storage to any Model Ili Floppy Disk system 
Raliable Winchester technolagy provides enough 
storage for Ihe largest business files. Winchester 
disk drives have greatly increased data transfer 
rales and that means faster program and file 
loading. This is a complete self contained system 
that connects to a standard Model Il! Disk System 
in minutes without any modification to the com- 
puler 


MODEL II! DIAGNOSTIC PROGRAM. . 49.95 


A complele diagnostic program lor the Model Ili 
Tesis RAM and ROM, video display and all disk 
drives. Catch problems while they're small and 
be sure that your Model Ii! is in perfect running 
condilion 


| 


| 
f 


MOOEL III CP/ M-80 NOW AVAILABLE! 
CP/M” & 80 Column Kit. 

Now you can run proven CP/M based software on 
your Model IH, wilh standard 80-column display. 

A simple internal modification will transform your 
Mode! lli into a NEW computer and allow you to 
run CP/M the industry-standard operating system 
and assure you of a large supply of fine software. 

Includes CP/M 2.2 

MODEL itl SPEED-UP MOD , -149.00 
Now you can run your Model Ifl at 4 MEGAHERTZ, 
lhat's almost double the slandard speed. This 
simple-to-install kit does require some soldering. 
MODEL Ill COOLING KIT 44,95 


Heat build up ts a major cause of system failures 
and ‘flakey’ operalion This kit provides excellent 
cooling 


DOSPLUS OPERATING SYSTEMS 
FOR THE MODEL Ill 


Solid BUG-FREE operating systems for the Model 
Ill. Supports different size drives on the same 


849.00 


system and Basic Program Chaining with 
variables saved in memory. 

A0 TRACK 99.00 
BO TRACK 179 00 
EXPANDED DOSPLUS 3 3.6 149.00 


Read and Write 40 Track Qusketies on an 80 Track System 
HARD HSK DOSPLUS 299 00 
Supports the MT) 5 MEG HARD DISK 
CP/M is areg trademark of Digital! Research 


We guaranlee everylhing for 30 days. ll 
anything is wrong, return the item and we'll make 
it right. And, of course. we'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00 

Add $2.00 for slandard UPS shipping and 
handling on orders under 50 (bs, delivered in can- 
tinantal U.S. Call for shipping charges aver 50 
lbs. Foreign, FPO and APO orders add 15% for 
shipping. Californians add 6% sales lax. 

Prices quoted are for stock on hand and are 
subject to change withoul natica. 


31245 LA BAYA DR, WESTLAKE 
VILLAGE, CALIFORNIA 91362 


To use our 24- besser re Order line, call: e: 3) 883-8976. 
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THE GRAPHICS MODE 


GRAPHICS COMMANDS 


Y2 TO X1, Y2 TO Yt, 
( CLEAR ACCUMULATOR 


1 ACCUMULATOR TO X2, AND CLEAR 


, ACCUMULATOR TO Y2, AND CLEAR 
) DRAW LINE FROM X!,Y! TO X2,Y2 
POSITION PRINT HEAD TO X!,Y1 


(2b) 


EXAMPLES USING GRAPHICS COMMANDS 


LOCAL — (800,200.(900,)(1000,150.) 


BASIC — LPRINT '(^;STR(B00);*,";STR$(200; (STE (cG) 
* X*:STR$(1000); ^;STR$(150); °) 


LOCAL — (900,500.(1000,450.)800,450.)800,550.)1 006,550.) 


a 


Figure 2: Graphics-mode sample output. Figure 2a gives a summary of the graphics 
command procedures, as printed in the graphics mode. Figure 2h shows how straight 
lines are drawn, 


Graphics Operation 

The graphics mode is entered at 
any time with an ESC B and exited 
with a ESC C command. Graphics are 
done a page at a time, with each page 
consisting of 792 lines with 1320 dots 
per line. The origin (0,0) is located at 
the upper left-hand corner of the page: 
the bottommost right-hand corner 
corresponds to the point (1319,791). 

In the graphics mode, the system 
responds only to the digits 0 through 
9, parentheses, the right bracket, the 
comma, and the period; all other 
characters are ignored. 

The comma transfers the pre- 
viously entered number from the ac- 
cumulator to the X2 register and then 
clears the accumulator, A left paren- 
thesis copies X2 into X1 and Y2 into 
Y1 and also clears the accumulator; a 
right parenthesis is the command for 
drawing a line between X1,Y1 and 
X2,Y2. This sequence of operations is 
summarized in figure 2a. Examples of 
lines drawn using these commands 
are shown in' figure 2b. Also il- 
lustrated is a BASIC print statement 
that shows the method of drawing 
lines under program control. Note 
that a comma indicates that the num- 
ber preceding it is an ordinate value 
and a period indicates that the pre- 
ceding number represents an abscissa, 

Thus, (A,B.(C,D.) will draw a line 
between A,B and C.D; (A,B.(C,) 
draws a horizontal line between A,B 


*CPM la n registered Lrademark of Digital Research 
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THE CP/M* TERMINAL WITH 
BUILT IN LOCAL NETWORK 


NETWORK MONITOR MASS STORAGE COMPUTER 
* access Lo all printers * 12" monitor * 0 to B drives * 8085 cpu 
and disks from any * 24 lines of in each * 10 mhz 
terminal 80 characters terminal: crystal 
* CP/M* runs ineach œ reverse video * 64 K ram 
terminal * highlighting SLOPPIES * two RS-232 
e single twisted © blinking SHUGART porta 
shielded pair upto ~= underlining 400, 410, 450 
1500 feet * separate 460, 801, 851 
a 880,000 baud SDLC keyboard WINCHESTERS 


protocol * 38,400 baud 574"-5, 10 or 15 Megabyte 
32 terminals per line effective speed 8" - 10, 20, 30 or 40 Megabyte 


sutocontrol ES 
Idol r11E———— Ji 


11400 Daraett. Rd 
St. Louis, MO 63043 
(4) 332.1213 


Circle 40 on inquiry card. 


THE ANN ARBOR AMBASSADOR 


IT ALL ADDS UP... 


to Full Capability in a Full Page Display 


The Ann Arbor Ambassador offers you a combination of features unmatched in its price 
range. Its 80-line display lets you see more of your program or report; and it's selectable from 
the keyboard or host. There are other user-friendly features, too —48 programmabie function 
keys, 22 operator convenience modes, 5 graphic renditions, protected and guarded areas, 
erase and edit controls, local and remote printer output, block and character transmission. 


Call Ann Arbor Terminals for more information at (313) 663-8000 


6175 JACKSON ROAD * ANN ARBOR, MICHIGAN 48103 » TEL: 313-663-6000 - TWX 810-223-6033 
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Circle 277 on inquiry card. 


Buy with Confidence 


from the best 
GREAT PRICES, GREAT SERVICE, BUARANTEED 
|. COMPUTERS PRINTERS, TERMINALS —— 4470 
ax? 
go 


ow 

L 1 Xerox 

cM Zenit 
COMPUTERS: VIDEO TERMINALS 
Atos & MONITORS: 
Apple ADDS " 
Atari Amdek 

Commonore Ampex 
Hewlett-Packard Apple ls 

BMC BMC 
Intartec/Superhram — Hazellne 

NEG ' B.M 

Narthistar Lear-Siegies 

Onyx NEC 


IDS Papar Ti 

MP. r 
THERMAL  Mictolne/Okidma 
Apple M P4. 

Trendeom Novell 

DOT MATRIX Taxes Instruments 
Anacom LETTER QUALITY 


Knadgx 
Centros 


Diablo/Xaroa 


Pascal 
BO COLUMN 
VIDEO CARDS Vanguard AP/L 
Couble Vision OTHER PRODUCTS 
Smart- Term Bar Code Readors 
Vider Card Aeaders 
Game Controls 
Pe Graphics Tapie 
Dan Paymar Music System 
Numernc Keyoads 
INTERFACE CARDS Programming Aids 
Apple Type-and- Talk 


Galifornia Com pular Video Cixgitizers 
oe Computer Voice Entry ‘ 
crosolt 
SSM Products eon a 
Thunderclock qne 08, pi q29 
1G PL. 
+ y 
LANGUAGES yF ot Snare, gia 99 


MONITORS 

SMC 4 NEC Green Screen 
WOW iN STOCK 
EDUCATORS 

Vie Raw the CORVUS 
braias ID hop up several 


prem wih graphics and ine 
Frikhbnniteractor ME BD are in 
stock WE NAVE THE GRAPHIC 
PACKAGE FOR MX BO coll 


Apps computers af once! SILENTYPE PAINTER 

"T ONLY E264 00 " 
NEC & DIABLO PRINTERS ute 4a 
Anmden. Paper TS e 


Gea 


Tigar CALL 
for Later prices asm 


<> 


m Acsi] Mover Ha Det 
LS [PS Mil-fsinciton card 
ALL IN ONE 
SOFTWARE Paralia Sariai Gtock  Caier 
Vrestele 13 $155 Pag ETIN 
pss Gu ag AR eic SM Aw; 29 POTENS 
Tae Pesgarer hy romardiust fa. flag Flagge te, oem qon 


w 20^. OFF ALL SOFTWARE 
Vupii pur read ai arit pore aei uel 2 


Nan Prol! Corspulert — ^or Oregon Coun Bid GI 
521 W Chapman Art Torrance Ce 00503 im 
Ansham Ca! 02202 1(9099421- 1520 

Tra 750-7318 m Cal 251 32909-47772 E 


Trepe meg that m orit n 
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TIN OT ERRIMEN T AL.. 


tepe Jat ae h'e + 
TO T Fe U p 
yt 1294 


— q 


y4 
| LAN I4 


eS ee eee qr g bm PD np Er d 


alie 


MEET HOX p 
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iea TY 


= 
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pl LLL Tela er Ed 


| 


Qe, tamper 


TR TRA N T 


fale Ub LX 


Figure 3: Typical acid/base titration curve. Data points are drawn as short bars, the 
curve is enclosed by a border, and the heading and labels are printed double width. 


and C,B; (A,B.() prints a single dot; 
and the right bracket, as in A,B.(], 
positions the print head at location 
A,B without printing. Two examples 
are illustrated in figure 2b where, in 
the top example, a horizontal line is 
drawn between the points 800,200 
and 900,200 and then a line from 
900,200 to 1000,150. The intersecting 
lines in the bottom example are 
drawn in the same manner. First, a 
line is drawn between the points 
900,500 and 1000,450; then a line be- 
tween 900,500 and 800,450; a line be- 
tween 900,500 and 800,550; and fi- 
nally, a line between 900,500 and 
1000,550. 


The Use of Precision Tractors 
Another modification of the DEC- 
writer, which is particularly useful in 
graphics mode, is the installation of a 
set of precision paper-feed tractors in 
place of the standard tractors sup- 
plied with a conventional DECwriter. 
(These can be obtained from the 
Selanar Corporation for $50.) Their 
purpose is to insure that lines origi- 
nating from the same point (such as in 
a radial pattern) begin at that point 
every time a new line is drawn— 
otherwise the pattern shows a distinct 
discontinuity. The improvement in 
the printed results due to the use of 
the precision tractors can be seen in 


Circle 228 on Inquiry card. <== 


In an age when new standards are constantly emerging, 
one disk consistent!y meets or exceeds them all. 


Not all disks are created equal. Some are better 
than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It’s your assurance Maxell disks 
meet or exceed every definition of quality. No matter 
who establishes it. We've earned this universal supe- 
riority by never relaxing our p 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then | 
checked again. 

Your benefits are many. 
Take the perpetual problem of 
drop-outs. A drop-out is a tiny 
defect that wastes time and 
degrades computer accur- | 
acy and performance. Now . 
that you understand what a | 
drop-out Is, forget it. Maxell 
disks don't have any. Each 
disk comes to you certified 


Maxell.The Gold Standard. 


drop-out free at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed tofind weak points and wear. 
We couldn’ t. And you won't. 

There is a Maxell disk for the 
floppy system you use, or pian 
to use. Check your computer's 
instructions. Or write for our 
complete, highly informative 
brochure. 

When you set the Gold 
Standard as your level of 
quality, you'll benefit from 
improved disk performance, 
immediately, Bank on it. 


maxell. 


Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020 


Why this operating system? 
Ask the leading independent 
software vendors "They know e 
Intel's (RMX 86 well , 
enough to know it's 
an industry standard; 
that it allows them to 


plug into VLSI tech- 


nology, and to designin ' 
a heap of tmn cr 


ance features. 
Ask OEM's. They'll 
point out how it lets ein 


tap a vast reservoir of mass- \ H lous? 
market application software. | we? iRMX 86 hah 
And how major software = five times the multitasking 
ias eae pared t A a talents of any other microcomputer 
wi pu ;Uages. tor Ti operating system. So users can perform 
pu both will tell you that iRMX 86 S various rs simultaneously — with blazing, 
performance and cost advantages are flat realtime system response. Thanks to ultra- 
out impressive. Which makes it a marv- fast context switching, task synchronization 
elous match for the industry's most widely and memory-based message passing. 
used VLSI microcomputers— the iAPX And iRMX 86 even supports multi- 
86 and iAPX 88. processing. Not only overseeing our 8087 


numeric processor and 8089 I/O processor, 
but going even further. Often helping a 
whole team of 8086, 8088 microprocessors 
and 8087, 8089 processor extensions work 
opti: While you're reaping the rewards 
of multiprocessing performance — without 


having to wrestle with multiprocessing 
software. 
Most importantly, iRMX 86 is the only 
operating system taking 
advantage of 
VLSI—already putting 


its advanced ar 


The leading software vendors have added the 
most popular languages to iRMX 86. 


Incidentally, all these features are 

available for $130/unit i in OEM quantities. 

Plus all are backed by extensive docu- 
mentation, development 

| tools, workshops, field 

support, software main- 

tenance, and a company 


tectural virtues into men T ees name that's liable to turn 
silicon. | BASIC Compiler up anywhere. 

A prime example COBOL Who knows, maybe 
being our iAPX 80130 Microfocus CIS COBOL everywhere. 
operating system Digital Research CBASIC For a free copy of 
processor. It squeezes Intel our article “Choosing a 
timing tasks, interrupt Microcomputer Operating 
processing and key System,” contact your 
functions of the iRMX Macroastoris local distributor. Or write 


86 nucleus all onto a 
chip. Marking the first major chapter in our 
commitment to bring operating software 
into silicon —so performance goes up as the 
cost goes down.. 

And when it's time to tie into a com- 
munications network, you wont have to get 
tangled oor writing complicated software: 
built-in software drivers are already in place. 
In fact, iRMX 86 is the only microcomputer 
operating system to support Ethernet* 
the de facto standard for local area networks. 


Circle 192 on inquiry card. 


our Literature Department, 


3065 Bowers Avenue, Santa Clara, CA 95051, 
(408) 981809 
ap 


Europe: Intel International, Brussels, Belgium. Japan: Intel Japan, Tokyo. 
United States and Canadian distriburors: Alliance , Almac/Stroum , Árrow 
Electronics, Avnet Electronics, Component Specialties, Hamilton/Avnet, 
Hamilton/Electro Sales, Harvey, Industrial Components, Pioneer, L.A. A. Varah, 


Wyle Distribution Group, Zentronics. 


*Erhernet is a trademark of Xerox Corporation. 


(4a) 


Cy ANMPLES FL PERSHEY CHARACTER ALPHABETS — figure2b, where the lines all originate 


from the point 900,500. The precision 
tractors are no trouble to install and 


| mdi otherwise perform exactly like the 

A L2 $ |) d F a H N original tractors. 
(L4 =- Figure 3 shows a typical acid/base 
ue Q titration curve, Note the use of the 
d (5 E NC FH p JJ double-width characters to label the 
graph, the box enclosing the curve, 
j ros and the use of the bar-print mode to 
Ji rF ~y p emphasize the individual data points. 
CU : MAS This graph was generated with a 
FORTRAN program and is a good ex- 


ample of the combined use of printing 
A B C D. E E (, H Í J characters and graphics. The four 
character sets, double-width, bold- 
face, and character rotation options 
AR CDEFGHIJ al make the Selanar Graphics ll 
board a powerful addition to any 
a * "p Av m, DECwriter. 
AMIBQ, D 42 39 GHIA 
Generating Character Sets 
The excellent resolution available 


f é + 
ü is Hu a P f | with the Graphics I] and the fact that 
| did it prints vector-generated graphics 


prompted us to explore the use of 


(4b) 
graphics to draw characters as well as 

H E A NM NDA ON Fa IY co LXX N plot curves, Normally, we would 
have to do this by developing tables 

of coordinates for each alphanumeric 


USE A 2-D ROTATIONAL ALGORITHM character. But fortunately, there is an 


invaluable reference work that pro- 
vides all the information needed: A 


( -SNQ 0 X "I Contribution to Computer Typeset- 
ü u | edt " | Y" ting Techniques: Tables of Coor- 


Lp. Y^ 11x] SQ) Costa) 9 Ix K9 Y^ = | dinates from Hershey's Repertory of 
- Occidental Type Fonts and Graphic 
^H Yu : 9 : KH fH Symbols. (Published by the U.S. 
EXAMPLES Department of Commerce, the book 
is now out of print, although many 

libraries have a copy.) 

This document lists the coordinates 
used to generate 1377 different alpha- 
betic and graphic characters on either 

4 a video terminal or a hard-copy digital 
Q plotter, The tables were originally 


= 5) developed by Dr. A. V. Hershey of the 
Naval Weapons Laboratory in Dahl- 


Y — AXIS 


e gren, Virginia. Dr. Hershey's assidu- 

‘> ous digitization of these many charac- 

ter sets and symbols is as much a 

work of art as it is a scientific achieve- 

ment, and it includes symbols from 

LLY mathematics, engineering, music, and 

other disciplines. The typeset quality 

D of the characters and symbols is cer- 
tain to enhance any graphics display. 


Figure 4: Various type fonts produced by the program of listiug 1 from data stored on Figure 4a presents several examples 
disk. The rotation feature is shown in figure 4b. Text continued on page 196 
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KM/COBOI 


T™ 1 
d 


MAKES IT ACROSS! 


-.. FROM ONE OPERATING 
SYSTEM TO ANOTHER! 

A VITAL WAY TO PROTECT YOUR 
SOFTWARE INVESTMENT FOR 
THE FUTURE?! 


The RA/COB@L language runs on more 
different Operating Systems and more 


different-sized computers than any other 
similar language. For slarlers, il runs on 
NCR and TI minicomputers and, in the 
micro field. on the CP/M*, MP/M'*, 
CP/MBG, MPIM-86*, TRSDOS?, OASIS*, 
MOASIS*, and UNIX*, (ONYX version) 
Operating Systems... to mention only a 
few. 


RA/COBOL and (RTT"" from CYBERNETICS 
ARE GOING STEADY... 


...AND YOU'RE GONNA LOVE 'EM TOO!! 


Use your computer to program itself, «RTE (Cobol 
Reprogramming Tool!) from Cybernetics is a program 
generator for RA’C@H@L that produces error-free 
RA CeCe, source programs for data inpul, file main- 
tenance, and report printing programs. 

A full feature interactive program generalor, nol a sub- 


set! Call Now! 714/848-1922. 


Until now, serious business software 
of the scope and llexibility seen in the 
minicompuler world has nol been 
available on micros. A/COBR@L now 
allows transfer of such software with a 
minimum of fuss. 


We have participated in such a mini-to- 
micro transfer of a major set of general 
business software... using RA “COBOL as 
the transfer mechanism, of course. Rur 
ning on literally thousands cf minicam- 
puters, these refined, enhanced, and 
proven software packages cover A/R, 
AIP, GIL, PIR, Order Entry [with Invoic- 
ing and Inventory Control) as well as 
Sales Analysis. The Packages define a 
new level of achievement for features and 
flexibility in micro applications software 
and offer top quality at a reasonable price. 


For immediate informalion, call 
714/848-1922 for your complete product 
descriptions. 


Trademarks of: 

I-Ryan-MeFarland Corp.; 2-Digital Research, Inc.; 
3-Tandy Corp.; 4-Phase One Systems, Inc.; S-Bell 
Telephone Laboratories, Inc.; 6-Cybernetics, Inc. 


UV BLUE IN. METS 
€ 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 


Z-AXIS 
-7 


X-AXIS 


(Sb) 


MANN 
NS 


Z-AXIS 


LT hh eh pop if fey 
OF I RU p et ee 


PLOT OF EXP(-(X24 Y2)) 
USING CROSS-HATCHING 


Figure 5: Three-dimensional plotting in the graphics mode. Figures 5a and 5b show the same function but with differing detail; 
figure 5c (on page 190) is a “two-dimensional particle in a box." 
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| learned thai | could get specific advaniages when 
purchasing from A.E.1. 


AEI has valuable knowledge gained from selling 
millions of dollars of computer equipment, and will 
take the time to discuss which equipment is right for 
me. 


Based on its vast experience, A.E.l. sells only reliable 
equipment. 


A.E.|. can test and configure equipment to match my 
system. 


A.E.l. will initalize my software to match my system, 
saving me valuable time. 


A.E.l. stocks repair parts and can answer my 


“| found out why 
V.I.P.’s call A.E.I." 


technical questions, and expedite repairs to my 
equipment when necessary. 


A.E.l. is price competitive even when compared to No- 
Service sales companies. 

| learned that 40% of all A.E.|. sales are to public and 
semi-public institutions; such as the Universities of 
Nebraska, Virginia, Kentucky, California, M.LT., the 
U.S. Air Force, Princeton; as well as scores of major 
corporations. 


Calling A.E.l. is the smart thing to do. 
* A.E.l. does not wish to imply that any of these fine 


organizations endorse A.E.l., merely that A.E.l. is proud 
to have them as customers. 


A PARTIAL LIST OF PRODUCTS AVAILABLE AT A.E.I. 


E 


ey 


-5 


MORROW DECISION COMPUTER 


TELEVIDEO COMPUTER dae iH toes a SYSTEMS ET - 
Liai Er d 
—— Ue ain sau — 148 List — Sen 5635 35 
T5801 Computer 3294 WAT 10-844 HES aga ADV JHE W — CALL CHd-5400 Marmor mo -a 
par HELE. OFK HOE mo Va S00 Board th CALL Shomaey ea 735 
-— — Lae " d PK) Board 30 CAL coca CPV « VO uo» 
Worthlla! a diacontinging many [oso CALL + Controller 
TIDE Mult Weer Proc — 7195 ATAD horkzon producta Cet for svedigbilety 
pic iret e ga Üraphica Optio 29 CALL 
NORTHSTAR SOFTWARE MODEMS 
TELEVIDEO TERMINALS du Sal) cin MICROPRO ia aE - 
iit Sal artio DIJ m å = Cut Modum ue 1a Viacom ku 30 
$10 farina! wt hinirang mo ë n Eri "e So! Appio Wambia p m 
9i2 Timma! $24 651 n'amanager DIO oe b Mea Pil 190 Semis tr 450 140 
920 Tarmbnal w 723 Geren) Ledger GO Sa PT ApgieCal 39 M0 MaRmerge wo — 100 
B25 Terminai "- — 750 An oJ sw an DC Herpes Micro 10D 3 1 Cin ties Ua » x 
V0 Tama! y» 20 AP ud OATS DC Hayes Smari Medea 278 240 ee mS ww 
Rr a eee el — 
HEC PRIMTERS TEXAS INSTRUMENTS PRINTERS EPSON PRINTERS 
List Seli List La Sal 
3410) X0CPS Seda: M50 2050 7000 BASIC aS — UN wa me CAL 
maa Ka Borm EALE GALL || Panem. — a tae m eat 
1K m t ' 
Fatma Tricions CALL CALL o Misc TS — 080A Cab ir aricing On Wve faces. imd cates 


—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM— 


PRICES CHANGE DAILY—CALL OR VISIT FOR CURRENT PRICING 


eR AUTOMATED EQUIPMENT, INC. 
18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 


Circla 44 on inquiry card, 


Call and Liernational 
(714) 963-1414 
Out of Stale 

(800) 854-7635 
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(5c) TWO-DIMENSIONAL 


PARTIC E IN A BOX 


E 
+, 
£ 
T 
T, 
"d 


Ae 
TESS 


OUI 


Listing 1: Program used to print characters in the various type fonts from data stored 
on disk. The program (written in Microsoft BASIC-80, Version 5.0) produces output, 
such as that shown in the figures. on the modified DECwriter. 


10 REH XZ*k&t*tkgXx4rkgzboppEKEXS4XEXXXEX€*tCEECKE EL EE E Xx EX 4 


15 REM € é 
16 REM & DANIEL S. HOLMES ü 
17 REM € CHEMISTRY DEPARTMENT k 
18 REM X SYRACUSE UNIUERSITY & 
21 REM t a 


22 REH SSKEREKAEKSEKERSESALAR TERESA TELE ERESTEARTES TREKS S 
30 REH THIS PROGRAM OUTPUTS ANY OF A NUMBER OF HERSHEY 
32 REM CHARACTERS AS TEXT. THE TEXT AND NUMBER OF LINES 
34 REM ARE USER SELECTED» ALONG WITH THE MAGNIFICATION 
36 REM FACTOR: AND THE ANGLE OF ROTATION (0-340 DEGREES), 
38 REM 

40 REM 

42 REM ENTER GRAPHICS MODE 

44 LPRINT CHR$(27)5s*B" 

46 REM 

47 REM THIS PART DF THE PROGRAM IZ TU INPUT ALL USER SELECTED DATA 
4H REM 

30 DIM ¥46107200)2ASC 250) sAC 250) e 5032120) 20639120) 


70 PRINT * CHARACTER SETS EREC/ CHARACTER" 
BO PRINT "CROMAN 7 

VO PRINT *SIMSCRIPT 2" 

100 PRINT "CDMITPRN 2" 

110 PRINT *'TRUHMÁANS 3° 

120 PRINT “GOTHICENG4 4° 

130 PRINT "LCBOTH3 3* 


140 PRINTSPRINT: INPUT "WHICH CHARACTER SET DO YOU WANT "sCt 
150 OPEN "R°sisCs 
160 PRINT & INPUT "é RECDRDS Z CHARACTER "¿REC 


170 PRINT 
200 PRINT * ENTER TEXT" PRINT 
210 INPUT *9 DF LINES (UP TO TEN) *s@2 Listing i continued on page 192 
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Anadex Printer Distributors 


NORTHWEST (Oregon, Washington, W. idaho} 


Sigma Distributing 
Ballavue . WA (206) 454-6307 


NORTHERN CALIFORNIA 
Basic Electronic Distributors 
Santa Clara. CA (408) 727-1800 
Tarminal Rentals 

San Jose, CA (408) 282-8915 
Byte indusires 

Hayward, CA (415 783-8272 
Compulertand 

San Leandro, CA (415) 895-9362 


SOUTHERN CALIFORNIA 


Basic Electronic Disiribratarg 
Inglewood, CA (213) 573-4300; 
San Diego, CA (714) 268-8000 
Terminal Rentata 

Tustin, CA (714) 832-2414 


SOUTHWEST 

(Texas, Oklahoma, Arkansas, W. Lovialana) 

Barnhill Associates, inc. 

Richardson, TX (214) 231-257 3; 

Houston, TX (713) 888-9971; Austin, TX (512) 451-0247 


ROCKY MOUNTAIN STATES (Colorado, Wyoming. 
Monlana, Utah, E. Idaho, Arizona, Now Mexico) 


Barnhifi Associates, Inc. 
Englewood, CO (303) 779-3800; 
Scottsdale, AZ (602) 947-7841; 
Albuquerque, NM (505) 298-7658: 
Murray, UT (801) 262-3000 


MIDWEST (Iiinors, Missouri, Kansas, Nabreska, 
N. Dakola, S, Dakota, Minnesota, indiana, W. Kentucky, 
lowa, Wisconsin) 

Tek-Akis, Ine. 

Arlington Heights, IL (312) 870-7400 
Camtel Corporation 

Chicago, iL (312) 539-4838; St Louis, MO (314) 428-5508 
Shawnae Misalon, KS (813) 722-1030; Minneapolis. MN 
(612) 935-3080. Indianapolis, 1N (317) 263-1681, 

Cedar Plapids, (A (319) 377-9434, 

Brookfield, Wi (414) 788-1940 


NORTHEAST (Connecilcul, Vermoni, Massachusetts, 
Maine, Rhode taland, New Hampshire) 


Woburn, MÀ (617) 938-0488 


Microamerica Distributors 
Needham, MA (617) 445-4310 


MEW YORK METAOPOLITAN AREA 
Logan, Ine. 
Fart Lee, NJ (201) 224-6811 / (212) 594-8202 


MID-ATLANTIC STATES (Maryland, Washington, DC, 
Virginia, W. Virginia, E. Pennsylvania, S. New Jersey) 


Micro Distributors, Inc. 
Rockville, MD (301) 486-8450 
Piymoulh Mealing, PA (215) 265-1600 


SOUTHEAST STATES (Loulsiana, Florida, Alabama, 
Mississippi, Georgia, N., Carolina, S, Carolina) 


Curte, Peak & Fresier, lnc. 
Huntaville, AL (205) 536-1508; 
Orlando, FLA (305) 855-0843; 
Greensboro, NC (619) 273-3040 


CANADA 
Neima Elactronias Lid. 
Mississauga, Ont. (415) 624-0334 


Anadex 


.--the plus in printers 


Circle 21 on Inquiry card. 


Since their introduction in mid-1980, the Anadex high- 
resolution DP-9500 Series matrix printers have set new 
standards for printer quality and performance. All 
models feature the rugged Anadex 9-wire print head 
that combines long life with resolutions of 72 dots/inch 
vertical and up to 75 dots/inch horizontal. With this kind 
of resolution, fineline graphics (under data source con- 
trol) and razor sharp characters are pluses built into 
every printer. 


Performance Plus 


The full standard ASCII 96 character set, with de- 
scenders and underlining of all upper and lower case 
letters, is printed bi-directionally, with up to 5 crisp 
copies, at speeds up to 200 CPS. Models DP-9500 and 
DP-9501 offer 132/158/176 and 132/165/198/220 columns 
respectively. Print densities are switch- or data-source 
selectable from 10 to 16.7 characters/inch. All char- 
acters can be printed double-width under communi- 
cations command. 


Interface Plus 

Standard in all models are the three ASCI! compatible 
interfaces (Parallel, RS-232-C, and Current Loop). Also 
standard is a sophisticatexd communications interface 
to control Vertical Spacing. Form Length and Width, 
Skip-Over Perforation, Auto Line Feed, X-On/Off, ana 
full point-to-point communications. 


Features Plus 


As standard, each model features forms width adjust- 
ment from 1.75 to 15.6 inches, shortest-distance 
sensing. full self-test, 700 character FIFO buffer (with 
an additional 2048 characters, optional), and a quick- 
change, 6 million character life ribbon. 


Quality Plus 


Beyond the built-in performance of the grafixPLUS 
series printers, the engineered-in quality and support 
are equally important. The result? Approval of both UL 
and FCC, Class A: operating noise levels under 65dbA; 
and a nationwide service organization second to none. 


To see for yourself why the grafixPLUS printers offer 
more pluses for your printing dollar, contact us today. 


® 
Aanagdex 
the plus in printers 


Circle 22 on inquiry card. 


Made in 


U.S.A. 


for the World 


ANADEX, INC. « 9825 DeSoto Avenue * Chatsworth, California 9131, USA. * Telephone: (213) 998-8010 = TWX 910-494-276) 
U.S. SALES OFFICES, San Jose, CA (408) 247-3933 ® Irvine, CA (714) 557-0457 + Wakafield, MA (617) 245-9160 * Austin. TX (512) 327-5250 
ANADEX. LID. = Weaver House Station Road * Hook Basingstoke Hants RG27 9JY. England * Tet Hook (025672) MOI © Tetex 858762 ANADEX G 


Are you faced with having to 
spend $3000 and up for a 
letter-quality printer? 


Mediamix offers an alternative. 


For only $500 the 
Mediamix ETI’ lets you 
connect the IBM Electronic 
Typewriter Models 50,60, 

or 75 to any computer. Why 
invest in two separate 
machines? Your office 


typewriter can do both jobs, J| 


yielding better type quality, 4 
a consistent corporate f 
image and renowned. 

IBM service. 


The ETI’ is 
no simple black 
box, either. It is a 


| c micro- 
Ar computer 


with 
=i 2000 
è am E charac- 


ters of memory, over 39 
special commands and the 
option of doing typesetting 
on the IBM Model 50. 


Write or Call 


MEDIAMIX 


P.O, Box 67B57 
Los Angeles, California 90067 
(213475-9949 
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Listing 1 continued: 


220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
540 
350 
340 
370 
370 
400 
410 
420 
430 
440 
450 
470 
4975 
300 
2025 
310 
215 
316 
217 
320 
2330 
340 
IU 
360 
270 
SBD 
2390 
600 
610 
620 
630 
635 
640 
645 
650 
660 
665 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
B00 
810 
B40 
850 
850 
870 
ago 
890 
FOG 
710 
920 


PRINT : PRINT “USE CONTROL-H TO BACKSPACE" 


FOR Jei YO Q2 
PRINT "--------------- LINE "'$J$*----—------- --* 
-1 
X$CJs X) 2INPUTSCL) 
IF ASC(X8(J5X))28 THEN X=X-1 2 PRINT CHR$(B): = GOTO 310 


IF X$CJs»X) -CHR$C13) THEM 320 

PRINT X$tJsX25 

X-Kk1 

GOTO 260 

PRINT 

DC JzX-1 

NEXT J 

PRINT :PRINT 

INPUT *IS THIS THE STRING YOU WANTED "$Y$ 
IF Y$-"TES* THEN 390 ELSE 170 

INPUT " WHAT HAGNIFICATION POUER *sMA^G 


PRINT 

INPUT “WHAT ROTATION ANGLE (0-360) "iTi 
Y2211/57.295B 

PRINT 

INPUT “WHAT IS THE STARTING POINT ON THE PAGE “sArB 


Al=A ? B1-B 

REN 

REM 

REM THE COORDINATE PAIRS ARE STORED IN A RANDOM ACCESS FILE 
REM THE RECORD NUMBER IS DETERMINED BY YHF ASCII VALUE OF 
REM THE LETTER TO BE WRITTEN. NOTE? THE CHARACTERS ARE 
REM NOT STORED IN SEQUENTIAL ASCII FORMAT. 

REH 

REH 

FOR J=1 TO A2 

FOR Q=1 TO DJ) 

IF ASCC(X${JrQ})>94 THEN 600 

IF ASCOXSCJ(I1) 2564 THEN 410 

IF X$tJ»0)2" " THEN C-27XREEL-RECt12B8DTO 420 

IF X$tJ»U)-*-* THEN C-2BxXREC-REC*12G60TO 620 

IF X$CJsQ)5"7" THEN C-29€REC-REC*1:G0TO0 620 
C=(ASCCXSC Je) 9-10) 8REC-RECt+1 ? GOTO 620 
DL-C(OASCCX$CJ1402)-47) *REC-REC*1 * GOTO 620 
CSLCABECX$CUIsQ) ) - 5A) REC-RECT1 

PRINT "THE RECORD & IS "sC 

REM 

REN 

REM HERE WE GET THE COORDINATE PAIRS, 

REM SOME DF THE CHARACTER SETS TAKE UP MORE 

REM THAN ONE RECORD/CHARACTER. 


REM 

REM 

FIELD &1:1 AS M$s2 AS L$»2 AS R$r2 AS HS 
Z-0 

FOR G=1 TO 59 STEP 2 


FIELD 81rZ*4t7 AS D$»2 AS AS$CG):2 AS AS(G41) 
Z-Zt*1 

NEXT D 

GET €2eC 

L=CVI(L$) 

R=CVICRS) 

H=CVICHS) 

I=1 

ACIJ=CVICAS(I)) 
ACI+1)=CVICAS{1I+1)) 

IF ACI+1)=-64 THEN 1100 


YF 1-59 THEN B50 ELSE I-I142 $ GOTO 780 
GOTO 1100 

Hi=40 

FOR Y=1 TO REC-1 

I-0 

FORK XsHI41 TO Hit59 STEP 2 


FIELD $1:I*4 AS [5:2 AS AS$COX),2 AS A$OXF1D 
I-J+1 

NEXT X 

C=-C+1 

BET $15,C 

FOR X=H1+1 TO Hit5? STEP 2 

ACKIBEVICASCX)) 

ACXF1)-2LCVI CAS CX 12) 


IF ACK4+1)=-64 THEN 1100 
WEXT X 
H1=H1+é60 

NEXT ¥ 

REM 

REM 

REM THIS IS THE PART DF THE PROGRAM THAT OUTPUTS 

REM THE LETTER TO THE DECWRITER. THE DECWRITER 

REM ACCEPTS THE STRING REPRESENTATION OF EACH CHARACTER. 
REM A (-645»0) XB ^ LIFT PEN INSTRUCTION. 

Listing 1 continued on page 195 


7-80A™ CPU, - 

Floppy Disk Controller, 

64K of Memory, Serial & Parallel 
" . Vo ) Ports ... all on a SINGLE S-400 BOARD! 


mr busin computer market e IEEE S-100 Standard Advanced MD Digital 
| blems expen sive, power- 7-80A™ CPU Corporation is dicet mto i 
k MOIY achines that are hard to g research and anion tS- 
.. expand and even harder to e 64K Bank Select Memory v. naintenence se aes 
Gersoration Es pe E "3 e Both 8” or 5%” Floppy Disk 
n NC | der ' hat will see » 2 Serial & 2 Parallel I/O Ports 


e Real Time Clock Interrupts 


| T / 
product line i Li. ty. 


A Good-Buy Present. 


a 


e? 0950999000009 9060090090249 


Pr eate teens, 
E 


| mer 


Fill space with a GRAF TRAX graphic 


and win a trip to Japan. 


The Epson 
“Softwear” Sweepstakes. 


We're looking for the Picasso of programming. So we 
drew up an art contest for people who don’t know a 
painting pallet from a PROM. 

If you've got an Epson printer, a computer and a little 
imagination, you could win a week-long trip for two to 
Japan. Or our top-of-the-line 136-column MX-100 
printer. Or his and hers Seiko Quartz Watches. Ora 
whoie lot of honorable mention prizes. And you'll get a 
T-shirt with the winning graphic just for entering. 

All you have to do is program a GRAFTRAX graphic 
— abstract, landscape, still life, whatever — using an 
Epson MX-70, MX-80, MX-80 F/T or MX-100 printer. 
We'll not only put it on our T-shirts, we'll be displaying 
the winning entries for all to see in June at the National 
Computer Conference in Houston. 

Why, you may ask, are we being so generous? It's 
simply because GRAFTRAX is the most incredible 
graphics capability made for micros. And we want to 
see it used to its full potential. 


All entries will be judged on originality, creativity 
and best use of computer equipment. They must be 
postmarked no later than May 1, 1982, and be accom- 
panied by the software program, so we can recreate the 
winning entries for verification. Make sure the graphic 
is no larger than 8" x 10" and no smaller than 4" x 6". 
And remember, if you digitize art or a photograph, it 
must have been originally created by you. 

: So get busy and enter. 
You might be a winner. 

And your software 
could be your “soft- 
wear,” 


EPSON 


EPSON AMERICA, ING. 


3415 Kashiwa Street * Torrance, California 90505 


“SOFTWEAR” 
SWEEPSTAKES 
RULES 


1} Any computer uipment may be used to format the entry, 
M the gra ics ouf. Ui must have been printed an an pecs 


MA-70, MX-80, -50 F/T ar MX-100 printer with either 
buill-in or optional CRAFTRAX. Winnmg entries will be re- 
creat for verification. 


2) Each entry must be accompanied by the software 
nsed to create it. All enines and software and the rights to use 
them become the property of Epson America, Inc. 


3) All entres must be al least 6x 4" and no larger than 8"x 10° 
In alee, 


4) Artorphotographs, if used, must have been created by the 
entrant. 


5) All entries will be judged by an independent panel of 
judges on their creative Lae gold and best use of cóm- 
puter equipment. Decision of the judges is final. 

6) This contest is valid from January 1, 1982 until yi 1982. 
Entries must be postmarked no Later than May T, 1982. 


7) Participation in the Epson "Saftwear" Sweepstakes is 
d excepl the following: employees of Epson America, 
Inc., its service agencies, or Ihrir families. 


=] 


A list of vänners will be made available by sending a samped, 
ee ee ee Epa AEA AQ 
Street, Torrance. CA ‘ 


9) Entries will be maintained on file at Epson America, inc. 
until January 1, 1983. 


Nine Printheads, 50 Epson Digital Watches, and 100 Epson 
Ribban Cartridges. 


11) You enter more than once, hut each entry must be 
accom by the official entry coupon below. 


12) Void where prohibited by law. 


Atlach this form firmly to the back of each graphic you enter. 


NAME 
STREET 


STATE — .— —— ZIP 


PHONE ( ) 
COMPUTER EQUIPMENT USED 


PRINTER MODEL AND SERIAL NUMBER 


TSHIRTSIZE 5 ——M-—1L1  —» 


Mal entries tm 
"SOFTWEAR" SWEEPSTAKES 
Epsun America, Inc. 
3415 Kashiwa Street 
Tartance, California 90505 


EPSON 


EPSON AMERICA, INC, 


Listing 1 continued: 

1080 REM A (-64»—64) IS AN END DF CHARACTER INSTRUCTION. 
1090 REM 

1095 REM 

1100 A-sA-L*MAG*COB(CT2) 

1110 B-B-L£MAGK-SINCT2) 

1120 GOSUB 2000 

1130 IF H-1 THEN 1300 


1140 LPRINT "(*SSTRSCINTCACI) KAGEA2)$ * es ^ SSTRSUINTCAC2) EHABEB) 2$" 


1150 FOR G=i TO HX2-1 STEP 2 

1160 IF A(Gt1)2-64 THEN 1300 

1170 IF A¢G)=-64 THEM 1270 

1180 A(G)=ACG) EMAG 

1190 ACGEt1»2-2ACLGTE I EMAG 

1200 ACGI=AC(GI+A 

1210 A(G4+1I=A(GT1LI+B 

1220 LPRINT "¢°FSTRSCINTICACG) >) *s*FSTRSLINTCACGH1))32°.°% 
1230 IF Uz1 THEM 1250 

1240 LPRINT *}°% 

1250 Uz0 

1240 GOTO 1270 

1270 LPRINT 

1300 V=1 

1270 NEXT G 

2300 A=AtR*MAGACOS(T2) 

1310 B-BtR*HABE&-SINCT2) 

1320 NEXT Q 

1350 REM 

1355 REM 

1370 REM NOW WE GO BACK TO THE START OF THE NEXT LIWE 
1580 REM 

1390 REM 

1400 IF REC>2 THEN 1449 

1410 A1-A1:155HMADSSIN(CT2) 

1420 Bl1-Bl1F15XMABXKCDS3tCTZ2) 

1430 GOTO 1445 

1440 Al=A1 FIOKMAGESIN(T2) 

1450 B1-B1T3O£MAGSCDUS5tT2) 

1445 A=mAlL : B-Bi 

1470 NEXT J 

1472 REM 

1475 REN 

1480 REM CHECK FOR ANYTHING ELSE TO PRINT OUT 
1490 REH 

1495 REM 

1500 INPUT "DD YOU HAVE HORE TEXT *;Y$ 

1510 IF ¥$=°NO° THEM 1550 

1520 PRINT 

1530 INPUT "BO YOU WANT TU CHANGE CHARACTER SETS "s'Ys 
1540 IF Y$-"YES' THEN CLOSE : GOTO 70 

1542 REM 

1543 REM 

1545 GOTO 190 

1547 REM 

1548 REM 

1550 LPRINT CHR$(2701i"C* 

1560 END 

2000 REM 

2010 REH 

2020 REM THIS IS THE ROTATIDNAL ALGDRITHM USED TO ROTATE THE 
2030 REM CHARATERS ANY ANGLE FROM 0-340 DEGREES, 
2023 REM THE COORDINATE PAIRS ARE STORED IN A 383 MATRIX»AND 
2035 REM MULTIFLIED BY THE ROTATION MATRIX (ROTATION ABDUT 
2038 REH THE POINT O00). 

2040 REM 

2045 REM 

2050 IF Ti=0 THEN RETURN 

2060 FOR I-1 TD H 

2070 Scie ls=ACI#2-1) 

2080 SC2reT)=ACT#2) 

2090 SC3»1)71 

2100 NEXT I 

2110 Téí1»v15)» COS(T2) 

2120 Ti2e2)=CDS¢T2) 

2130 T£619*:2)-SIN(CT2) 

2340 Tt2»:127-5IR(T2) 

2150 Té3r1)=0 

2180 Té3e2)=0 

2170 T(3»X)-1 

2180 FOR Y5=1 TU H 

2190 IF At¥5#2-1}=-64 THEN 2250 

2200 FOR X5-1 TO 3 


2210 GEXSr VSP HSCAeVSIETORS LIES CSc YSOKT(XO? 20H BUS» YS) RSTUXS 3) 


2220 NEXT X5 
2230 A(Y5*$2-1) -INT(QCi V5) +25) 
2240 ACY58$2»)-INTCO(2» YS). 3) 
2250 NEXT YS 
2240 RETURN 
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Text continued from page 186: 

of Hershey-character alphabets. 
Starting from the top of the figure, 
these are: simplex Roman, simplex 
script, complex italic, triplex Roman, 
and Gothic English. At our labora- 
tory, we now have the coordinates of 
these various character-printer sets 
stored on disk and can send them to 
the DECwriter under program con- 
trol in any size desired. The coor- 
dinates for the simplex Roman char- 
acters occupy approximately 7K 
bytes of disk storage space, while the 
Gothic English files require more 
than four times that amount. 

In addition to being able to vary 
the size of the displayed Hershey 
character sets, we also included in our 
program the ability to rotate charac- 
ters to any angle. The effects of this 
routine, adapted from Mathematical 
Elements for Computer Graphics, by 
D. F. Rogers and J. A. Adams (see re- 
ferences), are shown in figure 4b, 
which displays several examples of 
character rotation; also shown is the 


©¢ @8Beeaeeuvey | 
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rotational algorithm that does the cal- 
culations necessary for the individual 
rotations. The BASIC program that 
outputs the Hershey coordinates as 
letters, starting at any location on the 
page, with any magnification and any 
degree of rotation, is given in listing 
l: 

Figure 5a is a three-dimensional 
plot of an exponential function show- 
ing the use of the graphics mode to 
display the lettering as well as the 
mathematical function itself. Figure 
5b is a three-dimensional plot of the 
same function with certain lines hid- 
den, with cross hatching, and labeled 
with graphically generated Hershey 
characters. Finally, shown in figure 
5c is the three-dimensional represen- 
tation of the quantum-mechanical 
wave function for a two-dimensional 
particle in a box. 


Conclusion 

The Selanar unit has been in opera- 
tion in our laboratory for over a year 
and has performed flawlessly during 


XAVAXTwo includes: 

e 68000 processor at BMHz 

e 32 bit registers, operations 

e 7 veciored interrupt levels 

e 256KB parity checking RAM 
e 10MB Winchester hard disk 
e 960KB floppy disk 

e Graphics display monitor 

e Muitibus'V/IEEE architecture 


Software: 
Tektext 


Representatives worldwide. 


Name be) 544vo6vüts*tbhbf$o»ótetths 


Phone: 


AeCounts™ accounting and inventory control, 
Bizgraf ™ business cotor graphics. 

™ scientific word processor. 
TaleSoft-Ada™ to DOD specifications. 


ded ee = l Hit ep eed ph jmkterenavose BVEOS EET AE DE HME 


IMMEDIATE ATTENTION! 


Please send specifications on the system checked below: 


C] XAVAXOne (board only, 128KB RAM) ($2,000) 
O XAVAXTwo (with 10MB Winchester} ($8,500) 


FOPaw eee Te TEL HECHT saet 


XAVAX Corporation 
(319) 344-0550 300 Northwest Tower, Bettendort, lowa 52722 


— HÁT Mee 

3 ESI Vastat esse oie edi. 

iriskasa ai POME anders cnverrsissvececeans 
Cable: 
RAVAXCORP 


that time. The illustrations of the 
various graphs shown, especially the 
three-dimensional plots, with or 
without hidden lines, coupled with 
the development of programs to en- 
code and output the different Hershey 
character sets, has made our DEC- 
writer a truly versatile and low-cost 
generator of high-quality, high- 
resolution hard copy. 
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XAVAXsystems 


e AVX multiuser operating system 

* Option: UNIX™, CP/M 

è Screen editor, filer, linker 

¢ Language: (Pascal, C, COBOL. 
FORTRAN, BASIC. or Assembler) 

e Option: add 10MB Winchester 
with 10MB tape hackup 

e Dption' on sita service 


* UNIX'M of Ball Laboratories 
" CP/MTM of Digital Research 
* MultibusTM ol imel Corp 
* Ada" Dept of Orense 


8382 


O XAVAXThree ($14,000) 
O XAVAXFour ($40,000) 
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WHILE DUE COMPETITORS TALK 


ABOUT Pk 


:R RELIABILITY, 


DATAROYAL PROVES IT. 


Many printer companies talk about how reliable 
their products are. But very few can publish hard 
evidence supporting those claims. 


Dataroyal knows that every printer breakdown, 
service call, or extra maintenance procedure 
increases the cost of owning and operating your 
system. So we don't make claims we can't prove. 


Dataroyal tests our IPS-5000 printers non-stop at 
100% duty cycle and page density. These printers 
have now surpassed an MTBF (mean time between 
failure) figure of 2000 hours-without failure, 
maintenance, or any special treatment. Under 


normal conditions, this performance rating means . 


years of reliable operation between service calls. 


DATAROYAL 


And our printhead life now exceeds 500 million 
characters. All of this reliability spares you the 
time and expense you might now be spending on your 
existing printers. 


This superior performance has made Daàtaroyal the 
intelligent choice for major domestic and inter- 
national OEM systems manufacturers. Want to see 
our proof? Contact us, and we will send you our 
latest test results. And that's not just talk. 


235 MAIN DUNSTABLE ROAD, NASHUA, NH (USA) 03061 
(803) 883-4157 


2801 FAR HILLS AVENUE, SUITE 200, DAYTON, DHIO 45419 
(513) 284-6426 


3180 EAST LAPALMA AVENUE, SUITE D, ANAHEIM, CA. 92806 
(714) 632-9310 


INCORPORATED 


Circle 117 on inquiry card. 


Custom and Standardized Forms 
for the Microcomputer User 


To help you find forms for your 
software, we are offering this brief ac- 
court of the current marketplace of 
forms for microcomputer users. 

Some microcomputer users have 
written their own software; others 
have bought one or more commercial 
programs. Many microcomputer 
users run both software of their own 
and commercial programs. 

A number of companies stand 
ready to help you with various stock, 
custom, or standardized forms. Table 
1 (page 200) lists companies active in 
this market. Table 2 (page 202) surn- 
marizes the product offerings of these 
companies and the minimum orders 
required for custorn and standardized 
forms. I have also included brief in- 
formation about these companies’ of- 
ferings, if any, of continuous custom 
letterheads. 

While stock forms are of several 
common types, they are not written 
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Philip Lemmons 
c/o BYTE Publications Inc. 
POB 372 
Hancock, NH 03449 


specifically for one company's com- 
puter or software. Nevertheless, 
stock forms do, in fact, work with 
many commercial programs, Com- 
panies offering stock forms are too 
numerous to ]ist. If stock forms will 
work with your commercial pro- 
grams, or if you can write software 
that uses stock forms, you will be 
able to get the forms you need at an 
economical price. Some companies 
make the use of stock forms easier by 
providing programmer's guides for 
use of the form, e.g., a grid with rows 
and columns numbered and data 
fields highlighted. 

But the focus of this article is on 
custom and standardized forms. 
Custom forms, of course, are de- 
signed to go with unique, user- 
written software. What I am calling 
standardized forms are designed to go 
with specific pieces of commercial 
software. If you buy an accounting 


program from the fictitious Ersatz 
Software, for example, and you 
know someone who sells forms for 
the Ersatz programs, you won't need 
to spend any time adapting the soft- 
ware to your forms or spend any 
legwork looking for stock forms that 
happen to be compatible with the 
software. 


Custom Forms 

If you absolutely must do things 
your own way down to the last 
detail, custom-designed and printed 
forms are for you. Many companies 
produce custom forms. These com- 
panies are found under "Business 
Forms" in the Yellow Pages. 
Minimum order quantities vary 
greatly. The companies listed in table 
2 that do custom forms accept orders 
for minimums ranging from 1000 to 
5000. Pricing varies with the com- 


THE CENTRONICS 739. IT'S A LOT MORE THAN 
YOU'D EXPECT TO SELL FOR THE PRICE. 


ll, 


/centreorucs Fas 


Inexpensive doesn’t have to 
mean incomplete, and the quiet, 
dependable Centronics 739 is the 
classic example. It’s complete 
in capability and because it’s from 
Centronics you can expect it to 
perform just like the workhorse 


printers that have made Centronics 


a leader in the business for more 
than a dozen years. So when you 
shop for a desk-top printer and 
compare features, here’s what you 
can expect from a 739: 

CORRESPONDENCE 
QUALITY - Clear, high density 
characters plus right justification 
and J okt ileal spacing that 
produce correspondence, direct 
mail, and other important docu- 
ments that demand a "custom" 
quality appearance. 

BUSINESS GRAPHICS — 
What good is a printer that can't 
print your technical business/ 
management information? The 
739 produces a range of graphics — 
from bar charts and curves to 
illustrative material — almost any- 
ching your computer can produce. 


——— € V a ee et 
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3-WAY PAPER 
HANDLING — Cut sheets for 
correspondence; roll paper for 
day-to-day operations; fan-folded 
forms for normal data printout. 

DEPENDABILITY — You 
depend on your printer for hard 
copy of timely information and 
that means it must operate 
dependably. With Centronics repu- 
tation behind the 739, reliability is 
a foregone conclusion. More than 
350,000 Centronics printers sold 
worldwide is the proof. 


ntronics Data Computer Corp. 


SERVICE —Someday you 
may need it. Where do you find it? 
With Centronics worldwide 
network of service locations it’s 
not very far. And now, there are 
authorized Centronics sales and 
service dealers, and “walk-in” 
service centers in an expanding 
number of key cities throughout 
the U.S. 

When it comes to printers, 
Centronics is the leading 
independent printer manufacturer — 
chosen by computer professionals 
in major industry brand preference 
studies. So when you look for an 
inexpensive printer don’t settle 
for incomplete. Choose the 
Centronics 739. It comes complete 
with a commitment — to 
performance, dependability and 
service. See it at your Centronics 
dealer. Or write for information. 


CENTRONICS 
PRINTERS 


Circle 70 on inquiry card. 


Ce 
One Wall Street, Hudson, New Hampshire 03051 


plexity of the form, Many companies 
stress that it makes little sense to buy 
only 1000 custom forms because 5000 
cost relatively little more—much of 
the cost lies in the unique design of 
the form. 


Standardized Forms 

A few companies are now offering 
forms to go with standard, commer- 
cial software packages for microcom- 
puters, NEBS, Checks-to-Go, DFS, 
Moore, and Trinity are all active in 
this market. Your choice of a com- 
pany might depend on whether you 
want to buy forms by telephone or 
mail, from your local computer or 
software dealer, or (with Moore, at 
least) from the company's own local 
office. 

More likely, however, your choice 
will depend on which company has 
the forms for your commercial pro- 
grams. Table 3 (page 204) lists the 
kinds of software for which the com- 
panies shown sold forms. Note that 
not all these companies identify forms 


7 working day RUSH service 
FREE demo samples 
Quality design 

Very COMPETITIVE PRICES 
Personalized assistance 


FREE shipping - in continental U.S. 


COMPLIMENTARY quotes on 
custom forms 


STATE 


any other continuous | 


form you may need! Îr | 


| Radio Shack * Insoft + IMS * Conlinanial « 


the same way. Some companies list 
their standardized forms primarily by 
reference to software houses. Others 
refer primarily to computer com- 
panies: you tell them what kind of 
computer you use, and they tell you 
what forms they have for it. Some 
companies list standardized forms by 
a combination of software house and 
computer company. Since many 
computer companies sell software as 
well as hardware, you can't always be 
sure which forms company has exact- 
ly what you need. 

Perhaps the wisest course is to con- 
tact all the companies or their local 
dealers and ask about your specific 
needs. Although table 3 lists the kinds 
of microcomputers and software for 
which various companies offer stan- 
dardized forms, some of the com- 
panies have only recently entered the 
field. By the time you read this, the 
new entrants in the microcomputer 
forms market are likely to have added 
many new forms to their product 
lines, m 


Currently providing forms support 
for: 
Systems Plus * Vector + TCS « Alpha Micro 


DIBS 
Libra * Structured Systems Group * Peachtree 


Anchor «a Accounting Plus * BPI + Designer = MCS 


Graham Dorian + MCBA « Durango * Dynabyte 


Call NOW for FREE sample forms 
packet. Your customer service 
representative is waiting to assist 
you with your continuous forms 
needs! 


Checks 8384 Hercules St. 
= To-Go La Mesa, CA 92041 


CALL TOLL FREE: (800) 854- 2750; (BOO) 552-8817 in CA 
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Check-Male 

POB 103 

Randolph, MA 02368 

(617) 863-7694 

Comments: Check-Mate sells only by 
direc! mall and telephone. its custom 
forms are limited to checks; its standard 
computer forms are for Radio Shack and 
Libra software only. 


Checks-to-Go 

8384 Hercules St. 

La Mesa, CA 92041 

(BOO) 854-2750 

(BOO) 552-8817 (California residents only) 
Comments: Checks-to-Go sells only by 
direct mall and telephone. Tell Checks-to- 
Go what kind of computer you hava and 
you will receive a sample kil of its forms 
lor your computer, 


DFS Computer Forms 

POB 643 

Townsend, MA 01469 

Comments: DFS has an extensive line of 
forms for existing microcomputer soft- 
ware and selis only through local dealers. 


Moore Business Forms inc. 

1205 North Milwaukee Ave. 

Glenview, IL 60025 

(BOO) 447-4700 

(800) 322-4400 (lIlinois residents only) 
Comments: Moore sells forms through 
more than 600 of its own local sales of- 
fices around the United States. Check the 
Yellow Pages or call Moore's toll-free 
numbers to find out the name of your local 
dealer. 


NEBS Computer Forms 

7B Hollis St. 

Groton, MA 01471 

(800) 225-9550 

(800) 922-8560 (Massachusetts residents 
only) 

Comments: NEBS sells only by direct mail 
and telephone. On request, NEBS sends a 
helpful, cross-indexed Forms Selector 
Guide and a catalog with programmer's 
guides for each form. 


Trinity Forms Company 

Micro Computer Forms Program 
Carrollton, TX 75006 

(800) 527-0625 

(800) 492-5232 (Texas residents only) 
Comments: Trinity sells through local 
dealers only, Contact Trinity on a toll-free 
number for the name ol your local dealer, 
Trinity plans to introduce a large line of 
standard forms for many dilfereni 
microcomputer software packages. 


Table 1: Sorne companies selling stan- 
dardized or custom forms for micro- 
computers. 
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3.7 million reasons why the ATARI 
Home Computer is something to see. 
The display screen used with our computers | | 
is composed of 192 horizontal lines, each 
containing 320 dots. Delivering color and 
luminosity instructions to each dot for a 
second requires 3.7 million cycles...a lot 
of work for the normal 6502 processor. 

Thats why the ATARI computer has _ 
equipped its 6502 with its own electronic 
assistant. It's called ANTIC, and it handles 
all the display work, leaving the 6502 free | 
to handle the rest. What this means to you | 
is uncompromisingly spectacular display 
capabilities without loss of computer 
power needed to carry out the demands 
of your program. 

Thats a quality you just don't find in 
ordinary personal computers. And it's 
one of the reasons some computer 
experts say that ATARI computers are 
so far ahead of their time. 
There's more... which is what 
you'd expect from ATARI. 
Language. The ATARI Personal 
Computer uses several program- 
ming languages to give the user 
maximum control of its extraordi- 
nary capabilities. PILOT, Microsoft 
BASIC* and ATARI BASIC are 
understood and spoken by the 
ATARI computer You'll also find 
our Assembler Editor cartridge 
indispensable for machine 
language programming. 


©1981 Atari, Inc. 
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Sound. An ATAR! computer has four sound 
generators, or voices, activated by a sepa- 
rate microchip. This leaves the principal 
microprocessor chips free to perform other 
tasks. And you can take full advantage of 
this capability which is designed 

for easy programming. 


Change. ATARI Home Computers have 
been designed to make change and 
expansion easy The ATARI computer has a 
modular operating system* that can be easily 

| replaced as new technology develops. If vou 
need it, memory expansion requires no more 
than inserting additional RAM modules* 

And the ATARI ROM cartridge system also 

[ makes it easy to change m ages. in short, 
your ATARI computer won't be obsoleted by 
future developments...beause it already 
incorporates the future. 


Sharing. To learn more about the amaz- 
ing capa illities of ATARI computers, visit 
your local computer store for a demon- 
stration. Or send for our Technical 
User's Notes, intended for the serious 
programmer. They are only $27 and 
contain a lot more information about 

our computers’ special capabilities 
than most companies could tell. | 
See your ATAR! dealer, or send 
$30 ($27 plus $3 postage and 
handling), payable to ATARI. to 
Technical User's Notes, c/o 
ATARI Customer Service, 1340 
Bordeaux Avenue, Sunnyvale, 
CA 94086. 
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* ATARI 800™ compuler omy. 


we) A Warner Communicabions Company 


Check-Mate Checks-to-Go DFS Moore NEBS Trinity 
How Sold Mail and Mail and Local Local Mail and Local 
telephone telephone dealers offices telaphone dealers 


Checks Y hi N Y 
only 


Minimum quantity 5000 5000 1000-2500 1000 


CUSTOM CONTINUOUS 
LETTERHEAD Y Y Y Y Y 


Minimum quantity 1000 5000 1000-2500 500 1000 
STANDARDIZED FORMS Y Y Y Y Y Y 
Minimum quant 1000 500 1000 500 500 


CUSTOM FORMS 


| Table 2: Information about how six companies sell custom and standardized forms for microcomputers. Important considerations 
include minimum order quantities and sales methods—whether through a company's own local offices, through local dealers, or | 
| by mail and telephone. 


IMPORTS LOW COST 


NORTHSTAR TELEVIDEO & 


NEC 50223A X Pneu $495 SoS CP/Me increaset dive capacity - $149, 


Epson MX-80's, 

TOS if, eee Call 
Okidoto 82A ou. $469 
Okidata GIA _........,.... ~ $749 
Okidata B4 


_ HIGH SPEED 


Why buy your components from several 
burt when we con bum ond iep your 
ne asa system? 
Deu prices overall 

HAZ Il 64K Quod xn . 9145 
Advontage ........ ee ~ Coll 


The high-quoliry 8" system with 28 loca 
orice cene, 


8000-2 w CP/M ........... m $2749 
8000-15 os 83849 


The new all-in-one thor s backed by GE. Duil 
in CRT, detachable 7 $O0K formated, 
dvol lloppys. &4K, CP/Mf and more. Five 
yofrware bunnen modules $695. 
Televideo 802 


ZENITH 
The olK-one thors bocked by your local 
Zenkh-Heath Service center. Green Screen, 
CP/ME, Supercale, and Dose inci. 


Adds Viewpoint „~. 
Televideo 910 

ADM 3A — 
Soroc IQ 130 ow... 


PUP Pace 2NPUR I 


Televideo 912 $699 


2.89 
89 w/48K Televideo 920 _. $728 


Televideo 925. ca STFS 
, Televideo 950 ...... $927 


BOOD-410,12.14 diag ded t dide eh oh de béta call 2-90-82? w/64K toss m $2395 
CROMEMCO, XEROX, ADDS, NEC, DYNABYTE .................. . Call 


Scottsdale Systems. 


6730 E. McDowell Road, Suite 110, Scottsdale. Arizono 65257 


Citoh Starwrler-IP. ...... 54924 
Clroh Srarwriter ITS... $4595 | — 
NEC 3500 $1995 — 
NEC 7710/7730 .......... $2340 


Diablo 630... $2295 | 


(602) 941-5856 


Call 8-5 Mon.-Fri. 
Dus Export) TWX 910-950-0082 (IMEC SCOT) 


MORE PRINTERS 


Paper Tiger 460G ...... $789 C-lroh 
Paper Tiger 5606 $1129 
Centronics 739P ....... $649 
Centronics 73995... $729 


I ! 
í ce Dialogue 80 Amber 
Mime Act 5À ...... 
Soroc IQ 120 


| Volker Craig 404 


DRDERING 


| MAIL ORDER ONLY —— 
2% cosh discount Included/chorge cords add 2%. Prices subject to chonge. product 
subject to avnilablliry. Adzono residens odd 3%. F.0.0, point of shigamen Sconscole. 
| O- 20% restoching fee for reruengd merchandise. Worronties induded on off produci. 
Pedonoi checks ioke J weeks to clear. 
CP/M and MP/M are registered todemorks of Digital Resaporch. 


Financial Planning... 


SCRATCHPAD: SUPERSOFT’S 
ELECTRONIC WORKSHEET 


ScratchPad is a user-interactive data 
modeling program suitable for financial 
planning or any general purpose mode!- 
ing. Whether you are an executive, a 
researcher, or planning the family 
budget; you will find ScratchPad an 
invaluable tool in giving you the numeric 
correlations you need for sound decision 
making. 

ScratchPad provides for labels and 
corresponding numeric data entries 
cross-referenced by row ang column. 
Data entries are then defined as depen- 
dent variables in a user-created algebraic 
formula. You can now quickly see how 
changes in one or more variables affects 
all others. 


STATS-GRAPH: 
SUPERSOFT'S STATISTICAL 
DISPLAY PACKAGE 

Stats-graph performs statistical analyses 


on user data and displays the results in 
graphic form. 


Graphic formats include: 

e Pie Graph 

e Bar Graph 

e Scatter Graph 

Statistical Analyses include: 

e Mean 

* Median 

e Minimum and Maximum values 
* Standard Deviation 

« Regression Analysis 


Circle 366 on inquiry card. 


MAH j* 


— 


’ \ 
| 


from 


ScratchPad includes the following 


* Multiple screen splitting which allows 
two or more sections of the worksheet to. 
be viewed simultaneously. 

Both immediate and deferred calcula- 
tion modes allowing calculations to be 
either made as data is entered or de- 
ferred until later. 


^ 


Stats-graph is an easy-to-run, user- 
interactive program that presents 
valuable and often complex information 
in a concise and easily understood form. 


UK and [wope Japan 
Drita DEVICES ASR ATION INTERNATIONAL 
334 LONDON ROAD 323-8 RÉP IMBASMI. MIMATO-RU 
SOUTHSORQUOH. KENT TORYD 194 
YyMDAMDOE WE JAFAM 

Vet 03437.5]?* 


ENGLAND toina Glad 
Te) Junbeudge kirey ORK TOT 709 
Tees 1554 


SuperSoft 


* Flexibility in entry and editing func- 
tions so that data can be entered or 
changed easily. 


* Column widths are variable. 


* Portions of the worksheet not current- 
ly being viewed can be quickly brought 
to the screen for either single or split 
screen viewing. 


e Any portion of the worksheet can be 
printed as hardcopy at the user’s 
discretion. 


DATA-VIEW: THE EXECUTIVE 
ORGANIZER 


Data-view is an easy;to-use, free 
formatted system for organizing informa- 
tion. It can be used as gn electronic 
filing cabinet, an automated date book, 
or a computerized listing device. Inser- 
tion and retrieval of information is both 
simple and quick. Data may be retrieved 
by file, string, or key word, and any type 
of information can be stored. 


ScratchPad: $200.00 
Stats-graph: $200.00 
Data-view: $200.00 
Total Package: $500.00 
Manuals only: $ 15.00 


Software available for virtually all CP/M 
systems. Specify your system. 


Available from fine dealers everywhere, 
or directly from: 

SUPERSOFT, INC. 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

217-359-2112 Telex: 270365 

Technical Hoi Line: 217-359-2691 


First in Software Technology 


Chack-Mata Checks-to-Go Moore NEBS Trini OFS 
Accounting Plus 
Aillsan Crain Agency Compuler Systems Agency Computer Systems 
Alpha Micro 
Anchor Systems 
Antech Antech 
Apple Computer Apple Computer Appia Computer Apple Compuler 
Applied Business Software Applied Business Soltware 
Atlanta Business Computer Allanta Business Computer 
Baicones Computer Corp. Balcones Compuler Corp. 
Biss Hiss 
BPI Systems BPI Systerns BPI Systems 
Briareus 
Broderbund Soltware Broderbund Soltware 
Business Enhancement Business Enhancement 
Compuservice Compuservice 
Cado Cada 
Canon U.S.A. 
Cape Cod Compuler Cape Cod Computer 
Canturion-Warrax-Eds 
Cimarron CMS Soltware Syslems CMS Software Systems 
Coelco Soltware Systems Coelco Soltware Systems 
COM Business Computer COM Business Computer 
Systems Systems 
Compumax Associates Compumax Associates 
Computax 
Computerease Inc. Compulerease Inc. 
Computer Producis Computer Products 
International International 
Computer Research Computer Research 
Computerware Inc. Computerware Inc 
Compulhink Computhink 
Continental Software Continental Software Continental Sottware 
Cromemco 
CTI CTI 
Custom Accounting Custom Accounting 
Customalion Customation 
Custom Computing Cusiom Computing 
D.B Soflwara D.E. Software 
Dakin-5 Dakin-5 
Data General 
Data Solutions Data Solutions 
Data Train Data Train Data Train 
Dala Universal Data Universal 
Datavision Datavision 
Davis-Lane Davis-Lane 
DEC 
Delphic Systems Delphic Systems 
Della Software Delta Software 
Denver Software Company Denver Software Company 
Designer Software 
DIBS 
Digllog 
Digital Systems 
Digital Tech Digital Tech 
Duchess Enterprises Duchess Enterprises 
Durango Durango Durango Durango 
Dynabyle 
Ecosotl Ecosatt 
EDP Business Systems EDP Business Systems 
Electronic information Electronic Information 
Sysiems Systems 
Fox Computer Systems Fox Computer Systems 
Functional Solutions Functional Solutions 
GlennvGliff Associates Glenn/ciitf Associates 
Haland Dala Systems Haland Data Systems 
H & E Compulronics H & E Computranics 
Hewlett-Packard 
IBM 5120 
IBM Sysiams 32/34 


Table 3: Hardware and software sources for which these companies produce standardized forms. Keep in mind that a company 
that produces forms for one program from a particular software house may not produce forms for all programs from that house. 
Furthermore, a company that produces forms for one computer from a certain manufacturer may not produce forms for every 
computer from that manufacturer. In addition, since some of these forms companies entered this market shortly before the 
research was done for this articie, they may by now offer forms for more computers and more software, 
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Check-Mats 


Libra 


Radio Shack 


Checks-to-Go 


IMS 


Insofl 


Libra 


MCBA 
MCS 


NEC 
North Star 


Osborne 
Peachtree 


R & B Systems 
Radio Shack 


Shasta 


Structured Systems 


Systems Plus 


TCS Software 


Timberline 


Vandala 
Vector Graphic 
Wang 


ICM Computer Syslems 
idea Micro Design 


Into Designs 


Interactive Operations 
Associates 

International Computer 
Service 

International Data Tech 

Key Systems 

Legler Systems 

Lenz, Masterson & 
Associates 

Libra 

Mark/Donn Associates 

George Malyjewica & 
Company 


Mediield Computer 
Software 


Microcomputer Consultants 


Micro-Management 
Midwest Dala Services 
Mitex 


Montour Computer Systems 


Moora 
Murray Jones Murray 
Engineers 
NEC 


Open Systems 


Peachtree 
PG. & J. 
P K Systems 


Radio Shack 

Realistic Computing 
of Georgia 

G.A. Rock Systems 
Group 

Rocky Mountain 
Software 

RTG Data Systems 

S & M Systems 

Score 

Serendipity Software 


Radio Shack 


Small Business 
Systems Group 
Small Systems Software 
Sottwara Services 
Software Technology 
tor Computers 
Structured Systems 
Synergetic Computer 
Systems 


Tallored Data 
Taranto & Associates 
Targhee Software 
Engmeering 
TBSB 
TCS Software 
Texas Instrumenis 
The Bottom Shelf 
The Software Exchange 
The Software Shoppe 
The Systems Shop 


Utility Computing 
Service 
Vandata 


Westware 

Woodbury Computer 
Asscciates 

Xtra Soft 


Trini 


Peachtree 


Systems Plus 


TCS Software 


DFS 


ICM Computer Systems 
idea Micro Design 


Into Designs 


Interactive Operations 
Associates 

International Computer 
Service 

international Data Tech 

Key Systems 

Legler Systems 

Lenz, Masterson & 
Associates 


Mark/Donn Associates 
George Matyjewica & 
Company 


Medfield Computer 
Software 

Microcomputer Consultants 

Micro-Management 

Midwest Dala Services 

Mitex 

Montour Computer Systems 


Murray Jones Murray 
Engineers 


P.G. & J. 
P K Systems 


Realistic Computing 
of Georgla 

G.A. Rock Systems 
Group 

Rocky Mountain 
Software 

RTG Data Systems 

S & M Systems 

Score 


Smali Business 
Systems Group 
Small Systems Sottware 
Software Services 
Software Technology 
for Computers 


Synergetic Computer 
Systems 


Tailored Data 

Taranto & Associates 

Targhee Softwara 
Engineering 

TBSB 


The Bottom Shelf 
The Software Exchange 


The Systems Shop 


Utility Computing 
Service 
Vandata 


Westware 

Woodbury Computer 
Associates 

Xtra Soft 


March 1982 © BYTE Publications Inc 


Hardware Review 


Recently, after considering it for 
quite awhile, I added a printer to my 
system. My choice was the Base 2 
printer, which I use with an Exidy 
Sorcerer with 32K bytes of RAM 
(random-access read/write memory). 
I bought the printer used for $470, 
complete with most of its options 
(tractor feed, graphics option, and ex- 
panded character buffer), Parts of 
this article may not apply to Base 2 
printers that Jack these options. 


Construction 

This compact printer measures 7.5 
by 24.5 by 35.6 cm (3 by 11 by 15 
inches) and is constructed of 
aluminum, which makes the printer 
surprisingly heavy for its size. The 
aluminum chassis acts as a heat sink 
for the large-scale integrated (LSJ) cir- 
cuits, making a fan unnecessary if the 
printer has an unimpeded airflow. 
Designed around the 8085 micropro- 
cessor and other LSI chips, the printer 
has few components but great flex- 
ibility. Behind the tractor mechanism 
is a removable panel that provides ac- 
cess to two erasable programmable 
read-only memories (EPROMs). 

One EPROM contains the printer's 
program and the standard character 
set, consisting of 96 ASCII char- 
acters. The other EPROM can con- 
tain auxiliary character sets; it does 
not come standard with the printer. 
The paper inlet is located in the bot- 
tom of the printer, and the friction 
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Base 2 Printer 


Walter Jeffries 
RFD 1 
Readfield, ME 04355 


feed mechanism is located inside. In 
the upper left-hand corner of the 
printer's back panel is the power 
switch. Also on the back panel are the 
three interface connectors, power in- 
let, mode switches, and the reset/self- 
test switch. On the front panel are the 
formfeed (FF) and unit-select 
switches. 


Interfaces 

The Base 2 printer has three inter- 
face connectors that support four 
popular interfaces: RS-232, 20-milli- 
ampere (mA) current ioop, Cen- 
tronics parallel, and IEEE-488. You 
select the interface mode by using two 
switches of an eight-position minia- 
ture DIP (dual-inline package) switch 
located under the power switch. The 
next four switches set the default line 
length from any of five of the six line 
densities. The remaining two switches 
determine the "pinout" (lines assigned 
to the socket pins) for the serial inter- 
faces, Also on the back panel is the 
data rate/unit-number switch, which 
consists pf a 16-position thumb-whee! 
switch. In the serial mode this switch 
determines one of 15 data rates rang- 
ing from 75 to 9600 bits per second. 
In the [EEE-488 interface mode this 
switch acts as the unit-number 
switch. In the parallel mode this 
switch is not used. 

An additional mode recommended 
for the TRS-80 uses the parallel inter- 
face and a line length of 80 


Name 
Base 2 printer 


Use 
Medium-quality printer 


Manufacturer 
Base 2 Inc. 

POB 3548 

Fullerton, CA 92534 
[714] 533-0111 


Dimensions 
7.5 by 24.5 by 35.6 cm [3 by 11 by 15 
inches} 


Price 
$699 


Hardware Needed 
Host computer with one of four interfaces: 


RS-232, 20-mA current loop, Centronics 
parallel, IEEE-48B 


Software Needed 
Appropriate driver for interface 


Hardware Options 
Tractor feed, paper holder, graphics op- 
bon, expanded buffer 


| Features 


Print speed: 100 cps bidirectional, Farm- 
feed speed: ).5 inches per second. Six 


| character densities with elongated print- 


Ing. Standard 96 ASCH characters in 5 by 
7 dot-matrix font Nine additional user- 


|| defined character fonts. 


Documentation 
74-page paperback 


Audience 
Computer hobbyist desiring a flexible, In- 
expensive printer 


How to turn your HP-41 
into a handheld 


MM 
EELEE 0 


v 
+ 
+ 
d 
a 
= 


using oniy one port in vo 


TEE. ‘Tile baie 
Opi m "al 5 | [ E € r Ey ] i € 
D T Pi è) VI 4 de | ati 


i Cire T 17% B on Inc quiry : oe ard. 


characters, with automatic linefeed 
(LF) on receipt of a carriage return 
(CR). 


ASCII Hexadecimal Decimal Code Operation 


—" Power Supply 
zu - te fr i My printer came wired for 110 


CTL K 11 VT Vertical Tab volts of alternating current, but it can 


CTL L 12 nd a iis: d easily be rewired for 210 volts. Writ- 
CTL M 13 rriage Return 1 n : i 
CTL N 14 SO Elongated Characters ten directions and diagrams are in the 


CTLQ 17 X-ON Selecis unii online operator's manual. Since the stepping 
OTL S 19 X-OFF Deselects unit offline motors are direct Current (DC) and 

independent of the line frequency, the 
Table 1: The control codes of the Base 2 printer. printer does not need to compensate 
for frequencies of 50 or 60 hertz (Hz). 


Chart your financial future 
with MicroFinesse 


In this fast-paced business world, the best way to stay generate up to 15 user-defined reports per model, 


competitive is to chart your financial alternatives with visuals, al) without bothersome reprogramming. 
clearly and make decisions fast. Previously available only for mainframe applica- 

MicroFinesse is a complete planning package tions, MicroFinesse can now be pur- 
providing professional forecasting PLUS full high- chased for the 48K Apple 11° with the 
resolution color graphics support, including pie charts, Apple Language Card. 
histograms and graphs, for the financial projections So when your variables are many 
you create. and your time is limited, take a good 

With this evolutionary resource planning tool you look at the financial artistry of 
can consolidate or expand your financial models, MicroFinesse. 

MicroFinesse 
630 Bancroft Way, Berkeley, CA 94710, (415) 548-2805, Distributed by: € A OSBORNE/MeGraw-nin rw 

Apple li is a registered trademark of Apple Computer, inc. MicroFinesse is a trademark of P-E Consulting Group Limited. n K 
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THE FUTURE TERMINAL 
* WILL COST $465:°° - 


* * * 
y» * * 
* Lf * 
RO * * 


WELCOME TO THE FUTURE. 

* * y * * * * 

For *465.™ this full feature terminal is 

a lot smarter than you think! 
Call the "800" number today to order or for more 
information. 

* * * 800-277-1258 +x * * 

In California call 800-972-5286 


"llt Hr rz - 
STAR 


Manutactured by Emulog Inc. 


* Sold exciysively through * 
Phasar Marketing 


* * The Á 


Emulog Inc. / 
48881 Kato Road ! 
Fremont, CA 94538 
(415) 490-1290 


Manual Control 

The Base 2 printer's front panel 
consists of a unit-select switch and à 
formfeed switch. When the unit-select 
switch is on, the formfeed switch 
causes the printer to eject paper to the 
top of the next form (default form 
length is 66 lines per page). When the 
switch is off, the formfeed switch 
causes the paper to advance at a rate 
of 1,5 inches per second. 

In the upper right-hand corner of 
the printer's back panel is the 
reset/self-test switch. When toggled 
to the left, this switch resets the 
printer to its default mode. When the 
reset/self-test switch is toggled to the 
right, the printer prints a line of char- 
acters using the present mode, The 
self-test switch allows testing the 
printer independently of the host 
computer. 


Software Control 

Two sets of software controls have 
functions that overlap to a slight 
degree. One set consists of "control 
codes" (table 1); the other set consists 
of "Function codes" (table 2). To take 
effect, the function codes must be pre- 
fixed by an ESC (ASCII 27). Some of 
the function codes must be followed 
by data, as when setting tabs. 

The Base 2 printer supports six 
character densities (64, 72, 80, 96, 
120, and 132 characters per line), as 
well as elongated characters (10 dots 
wide rather than 5) in all character 
densities. 

The standard character set contains 
96 ASCII characters in a 5 by 7 dot- 
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Are programmers available? Are thay needed? 


APPLICATION DEVELOPMENT 
WITHOUT PROGRAMMERS 
by James Martin, Prentice-Hall 


With the wide range of software available and the 
great proliferation of computers, there may not be 
enough programmers to go around. 

Here's how to put the computer to work without 
a programmer. 

A wide range of methods is described, Each has its 
PUR the ability to apply the right approach to each 
rade becomes an essential new 


ASCII Hexadecimal Decimal 


75, data 
76 
77 
79 
BO 
81 
101 
102 
103 
104 
105 


J 
H 
| 
] 
k 
H 
S 
5 
6 
ri 
8 
B 
C 
D 
E 
V 
X 
Y 
a 
e 
Á 
T 
9 
F 
G 
g 
0 
1 
2 
d 
4 
b 
C 
K 
L 
M 
Ó 
P 
Q 
e 
f 
g 
n 
| 


Function 


General printer reset 

Unit select 

Unit deselect 

Enable unidirectional printing 
Enable bidirectional printing 
Enable 1920 character buffer 
Disable 1920 character buffer 
Disable print on buffer full 
Enable print on buffer full 
Enable auto LF following CR 
Disable auto LF following CR 
Enable CR recognition 
Disable CH recognition 
Enable LF recognition 
Disable LF recognition 

Set horizontal labs 

Reset horizontal tabs 

Set vertical tabs 

Reset vertical fabs 

Enable elongated characters 
Disable elongated characters 
Set form length to n lines 
Set auto FF count 

Enable auto FF 

Disable auto FF count 

Set eject to n lines 

Eject 

Set line langth to 54 chars. 
Set line length to 72 chars. 
Set line tength lo BO chars. 
Set ling langth to 96 chars. 
Set line langth to 120 chars. 
Sat lina tength to 132 chars. 
Set vertical line density 
Enable and send graphics 
Load user-defined characters 
Enable user-defined chars. 
Enable Standard ASCII chars. 
Enable optional chars. 1 
Enable optional chars. 2 
Enable optional chars. 3 
Enable optional chars. 4 
Enable optional chars, 5 
Enable optional chars. 6 
Enable optional chars. 7 
Enable optional chars. 8 


Table 2: The function codes of the Base 2 printer. All function codes must be preced- 
ed by an ASCH «ESC (escape, hexadecimal 1B, decimal 27) in order to take ef- 


fect. 


skill. 320 pp 


McGraw-Hill Bookstore 
1221 Avenue of the Americas 
N.Y, N.Y 10020 


Piease send Trie — copies of | 
Application Development without | 
Programmers by James Martin at $32.50. 


MasterCard Visa Amertxp — 
Account No 
N 


Address... 
City 


| 
I 
| 
| 
Stata Zip l 
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DEALER DEMO SOFTWARE 
FOR 3° ON THE DOLLAR 


Look at what you get for just $295. 


How can we afford to make available over $9,000 
worth of the finest software in the microcomputer 
industry for just $295 ? Our answer is how can we 
afford not to? 


You'll also receive important promotional materials 
and our exclusive video sales presentation designed to 
help you make the sale. 


We bath know that professional demonstration is 
the best sales closer. It sells your computers and it sells 
our top quality software. That's why we'll send you all 
the business applications listed below for just $295. 


Just give us o call, or drop us a card and we'll send 
you the whole package for just 3¢ on the dollar. . . 
we'd like to lose less, but we can’t afford to. 


FINANCIAL WHOLESALE DISTRIBUTION 


General Ledger * Accounts Payable « Accounts 
Receivable * Payroll + Cash Receipts/Disbursements + 
Job Costing « Mailing List Management 


MEDICAL/DENTAL 
Office Scheduler » Patient Billing » Accounts Receivable « 
Insurance Forms 


GOVERNMENTAL/EDUCATIONAL 
Student Record Keeping * Student Scheduling * Fund 
Accounting 


Purchasing and Receiving * Inventory Control » 
Invoicing and Receivables + Sales Commission 
Reporting * Backorder Management 


MANUFACTURING 


INVENTORY CONTROL 

Finished Goods Inventory Management » Parts Inventory 
Monagement * Parts Purchasing ond Receiving » Bill of 
Material » Production Scheduling 


All MS business apphicalions require CRM or MP/M* and CGASIC A 
registered trademarks of Deua! Research Corp 


Call for details (913)677-1137 


HIRS 


INTERNATIONAL MICRO SYSTEMS 


6445 METCALF. 


Circle 189 on Inquiry card. 
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800.. *679 


410 Recorder i 
810 Disc Drive $449.00 
822 Punter $229.00 
825 Printer $629 00 
B30 Modam £159 00 
B20 Prnier $269 DU 
850 Interface g159 00 
New DOS 2 Syatam $2100 
CXJO Paddle $18 00 
CX40 Jay Stck $18 00 
CX853 18K FAM $89 00 
Microteh 16% RAM 875 00 
Microlab 324 RAM $159 00 
Ramcram (1284) ........-. wie = vee ee D 


One year extended warranty . 2.4.0... .00c052 eo $5000 


pm ' ATARI 400 

L^ 1. 16K.... $329 
32K.... $478 
48K. ... $555 


Cenirmmics 739-1 newer rnm ea pauae . $849.00 
Diablo 630 Special... cena n ye 7 ete $1798 00 


*""-*w----"absahaauduàahdütte-bte-ieisuushami $359.00 
MXBO .... wd tertre PRR RP RPP eee . 2469.00 


MXBOFT LE SEERE ELEH] eee tage rete nanea d t Cali 

Mx 100 uaa weer rect w ee om beater mueva BHR aH [| Call 
NEC 

l. an REPPE EE te * œ a= + amd * $839.00 

TIO ..... TITETPTIPITES 4^4 --— = Call 

Tna praan +4 "^T" FTT wrm vr o pè ox. «Gall 


ATARI SOFTWARE 
CX404 Word Processor 
CX405 PILOT (educatlonal) ... .. >». a oi 


CX413 Miccosoll Basic 

Cx4101 Invilalion Ta Programing | 
CX4102 Kingdom 

CX4103 Statistics 

CX4104 Maling Lis! 

Cx4105 Blackjack 

CX4106 invlalion lo Programing 2 
CxX4107 Brorythe 

CX4108 Hangman 

Cx4108 Graph il 

CX4110 Touch Typing 

CX4112 Siates 5 Capilats 


CX411« European Counties & Caprlals $'3 00 
CX4115 Morigage & Loan Analysis $3300 
CX4116 Personal Fitness Program $59 00 
CX4117 invitation To Programing 3 $20 00 
CXA11B-20 Conversations) Languages (ra ] $45 00 
CX4121 Energy Czar $13 00 
CXL4001 Educatianal Master $21! 00 
Cx6001 17 Talk A Teach Serres (ea ) 523 00 
CX&106 Bond Analysis $20 00 
CX8107 Stock Analyses $20 00 
CX8101 Stock Charting $20 00 
CXL4002 Basc Camputing Language $46 00 
CXL4003 Assamhier Editor $46 00 
CXL4004 Bashelball $24 00 
CXL4DO5 Video Ease! $24 00 
CXL4006 Super Breakout $30 Q0 
CXL4007 Music Compose: $45 00 
CxL4ODB8 SPACE INVADERS .. . Q . $260 
CxXL4009 Chess $30 00 
CXL4010 3-0 Tic-Tac Toe $24 06 
CLS4011 STAR RAIDERS $39 00 
CXL4012 MISSLE COMMAND 632 00 
CXL4013 ASTEROIDS $32.00 
CXL4015 TeleLiik 520.00 
VisiCc atc $149.00 
Leitar Perfect (Word Processor) $109 00 
Source $89 00 
CX481 The Entertalner 20. t 5: 3454 s $75.00 
CX482 Tne Educutor CUL RE + $130.00 
CX483 The Programmar . UE 4 $54.00 
CX 484 The Communicatoy......... > -.. $328 00 
Okidala 
brp o -9- d 4 aan a} = $499.00 
‘eva pane mae s $769.00 
E AA mis ts» r44bott + 4 i+ a $7129.00 
Citoh Starwriter 
25 GPSP a pa ne . man eee) ETT 
45 CPSP., š — - ove . $1699.00 
Paper Tiger 
MES... ieee .. o... $695.00 
4806G . -- s *4- 4 et * ^4. 9899.00 
5606 * * Iad 44-4 A p » $1129.00 
Talley 
6024-7 <a t ‘4 ' , $1399.00 
8024.1 . 4*4*i í i + à 08 E iA $1629.00 


INOW TWO LOCATIONS 


SAVE TIME ¢ SAVE SHIPPING 


Texas Instruments 


11-99/4A 5359 


PHP 1600 Telephane Coupler $169 00 
PHP 1700 85-242 Accessones Inlerlacp $159 00 
PHP 1800 Desk Drive Controller $239 00 
PHP 1850 fish Memory Drive $389 00 
PHP 2200 Memory Expansion (32K HAM] $319.00 
PHA 2100 R F Modulator $43 00 
PHP 1100 Wired Remote Controllers Par] $3100 
34K Expansion,.... 43 3 sr- + , » i $329.00 
PHP Printer Solid State ,, a 2100-0564 $319 D0 

CALL FOR SOFTWARE 

SELECTION AND PRICES 
| XEROX 820 
Aerox B20 

System! 5'A,,, btt tot b » H 52450 00 
System WG". .assasisro eno s renas $2950.00 
OPM Sat ce eet eee p o ono o a. SI6800 
Word Processing .... es enn ns $429.00 
Super Cale isses areas, S900 


CALL FOR MORE INFORMATION 


Terminals 


Televideo 
e 


giz 4 149 t9-*4e-n4-[ &a qa . LI 
920C T" 
950 


-— -a =. a * 


--4- - - €-* Ll - ELA 
Call for computers 
Aral g iG PT m =e 8 ~s 


Aces p- 


F Eie] 44 à 


Modems 


Novalion Auto dwt wd Fhe y v teu * $239 00 
D Cat L a ter oF + T4719 7 $169.00 
Cat. zd ada ta a st ete $159.00 

Hayes 
Smart , - . $239 00 


HOW TO ORDER: Phone orders Invited or sand check or money order and receive Iree shipping in the continental United States PA and NEV add sales tax 


computer mail order west 


IN NEVADA, CALL (702) 588-5654 


OO-648-335l 


P.O. BOX 6689, STATE LINE, NEVADA 89449 
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TO SAVE YOU MORE! 


COSTS * SAVE SALES TAX 


HEWLETT 
PACKARD 


U 


HP»85 51999 


80 Column Printer $799.00 
NEW! HPa 125 $2999 00 
HP=§3 $1699 00 
HP*85 16K Memory Module $249 00 


5°.” Dual Maste Dist Drive $2129 00 
Graptucs Plotter (72258) $2079 00 


NOW IN STOCK! 


The new HP41CV Calculator 
$259 


MG. urls T ED At. 
11C * Samp yite a v+ tye wt de a $319.00 
12€. Par anana è 88 © we sean octets » SOO 
1 Aem sie aa $117.00 
38 C sient a ete c2. . . $119.00 
HPed} Printer 6 ate AE p o depkbsas c sev SOON 
Card Reader * y be irwvu»*"rzxnsxu"" L] $164.00 
Optical Ward =, + $99.00 
HPiL CALCULATOR PERIPHERALS 

AW MODUM, wii po orn a nns 5104.00 
Digital Cassette ..... ak?mumistsb eevnvecsess » 944900 
PrinierPlotter . wt ——— —— M ee 


CALL FOR SOFTWARE INFORMATION 


Monitors 


Amdex 12" B&W, 


t bel t teat 


12" Green , vos $169.00 
13" Color i $349.00 
Sanyo 12" BAW .. ., "T ., $255.00 
127 Green. . .. "e . $269.00 
13" Golo .... . s o Á $449.00 
T! 10" Color ' : : CAN. $349.00 


Electronics 


Pioneer Lazer Disk .. $590 00 
BSR X-10 Systems 
PK 500 . --.. . $8400 
LM 501 : S000 81800 
AM611 $17 00 
AN286 $1700 


800-233-8950 


CBM 8032 
31039 


4032. . . $869.00 
401B $788.00 
$1565 00 

Super Pet : $1595.00 
2031 : i £523.00 
BOSO * " -.., $1299.00 
E à . a $599.00 
eee 2. 20-2 .. . $949.00 

an iLetler Quality) Ex . $1799.00 


8023. . à $769.00 


Pet to IEEE Cable is 537.00 
IEEE Io (EEE Cable $46.00 
Tracio Feed far 8300 e » $240.00 
8010 Modem . . 5220.0) 


VIC 20 
$259 


COMPLETE 


Vic 6 Pack Program $44 00 
VIC1530 Commodore Dalassetie $69 00 
VIC1540 Gish Drive $499 0Q 
VIC 1515 VIC Graphic Printer $339.00 
ViC 1210 JK Memory Expander $37 OQ 
VIC 1310 BK Memory Expander $53 00 
VIC i01! RS232C Terminal interlace $43 00 
VIC 11102 VIC IEEE 468 interlace $86 O0 
VIC12'! VIC 20 Super E«pande: £53 00 


(xcommodore 


SOFTWARE 
WordPro} Plus $199.00 
WordPind Pins $293.00 
Commodore Tax Package $399 00 
VisiCalc 5149 00 
BP! Genera! Ledger $329 DO 
O22 Inlotmation System £289 00 
Dow Jones Poriin $129 00 
Pascal $239 DO 
Lega! Tome Accountimg $445 00 
Word Orah 80 $289 DO 
Power $79.00 
Sockel 2 Me $20 00 
Jinsam $Cali 
MAGIS 4 Cal 
The Manager é A $200.00 
Sofirom ,, t 7 - 5129 00 
Rea! Estate Paclape — $799.00 
BP! Inventory Control .. £318.00 
BP! Job Cosling . .. FN . . $319.00 
BP! Payroll — ..... $ aaa es. 5919-00 
VICI212 Programmers Aid Garteidge £45 O0 


VIC1213 VICMON Machine Language Monor $4500 


New VIC software 


Household Finance . -- $2700 
VIC Games T ten hae $19.00 
VIC Home inventory . . ... 513.00 
VIC ReciEd It "E $13.00 
(SAM, EE 3 $79.00 
General Ledger. _ E *s $229.00 
Accounta Recewable , $229.00 
Inventory Doa 3279.00 


VIC1901 VIC AVENGERS $23 00 
VIC 1904 SUPERSLOT 523 00 
vIC1906 SUPER ALIEN $19 00 
¥IC 1907 SUPER LANDER $23 00 
VIC 1908 DRAW POKER z 523 DO 
VIC1909 MIDNIGHT DRIVE $23 00 
VT IOBA Agcreation Pack A $44 OD 
VT107À Home Calculation Pack A $44 00 
VT 154 Programmable GharsactecGramegrapmics $12.00 
VT232 VICTerm t Tacminal Emutator $9 00 
Terminal . .$1300 
Un Word.. , ... à . $13.00 
Graltx Managarie Log " $11.00 
VIC FICS. =, ` $15.00 
Ticker Tape . . | ET $13 00 
Banner Hesdiner. ... . : z $13.00 
AS 232 ee ; $39.00 


Above are Cash prices, add 3% for Master Card and Visa purchases 


computer mail order east 


IN PA. CALL (717) 327-9575 


501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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matrix font. With software, you can 
define 96 other characters as an alter- 
nate character set. Up to eight other 
character sets can be contained in a 
2732 EPROM, or four in a 2716 
EPROM. A function code selects each 
of the 10 character sets. These extra 
character sets, especially the user- 
defined set, allow for special charac- 
ter sets, for example, APL characters, 
math symbols, and foreign alphabets. 

The expanded buffer allows storage 
within the printer of a full screen 
(1920 characters). The buffer contents 
are printed either when the buffer is 
full or the print-buffer function code 
is received. The print on buffer full 
can be optionally disabled with a 
function cede. 

The graphics feature provides six 
horizontal densities up to 99 dots per 
inch and a constant vertical density of 
72 dots per inch. Table 3 shows the 
character set in different densities. To 
use the graphics mode, you send the 
graphics-mode-enable function code 
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line, 
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eee , — 0, OO e*t 
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followed by a full line of graphics 
data. The graphics data cansist of 
bytes in which the lower 7 bits con- 
tro] the seven wires in the print head. 
The printer automatically prints the 
line of graphics upon receiving a full 
line of data. Since the printer does not 
linefeed automatically in the graphics 
mode, you must send an LF after each 
line of data. Figure 1 shows a printout 
of my name in script, produced by 
using the graphics mode. 


Documentation 

The documentation for the Base 2 
printer is well done. It consists of a 
single 74-page Operator's Reference 
Manual that is divided into Five sec- 
tions plus appendixes. The sections 
cover installation, operation, internal 
specifications, and software control. 
Each control code and function code 
has a complete written description 
followed by a demonstration pro- 
gram in BASIC. The appendixes 
cover the hardware, providing full 


Fer line! 
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schematic diagrams and component 
layouts for the logic boards, as well 
as the parts lists. 


Disaster and Recovery 

After I wrote the first draft of this 
article, disaster struck at a most in- 
convenient time (couldn't Murphy 
have waited?). I had used my com- 
puter to write my term papers in 
school and had saved the papers on 
tape. When the time came to print the 
papers and pass them in, the printer 
blew a fuse. Okay, I thought, no 
problem. Just a fuse. Having noticed 
that the lights had flickered earlier, I 
thought it was probably just a power 
surge. I made sure that none of the 
mechanical parts had stuck, and then 
| inserted a new fuse. That blew im- 
mediately. My printer was not under 
warranty. Besides, I needed the 
printer now; I could not afford to 
wait six weeks for the company to fix 
it. Well, everything was not against 
me. With the help of the Operator's 
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Table 3: Printouts of the Base 2 printer character set. The densities range from 64 characters per line to 132 characters per line. 
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Our drives feature excellent engineering. and 
all of the advanced performance features you've 
come to expect from the nation's leading disk 
drive manufacturers. All systems are completely 
burned-in and tested. And, you'll see at least 
five quality assurance stamps on each and every 
drive, which is how we make sure our drives 
will run and will continue to run past our 
optional two year extended warranty. 

Our drive packages start at $250.00 and in- 
clude a comprehensive operations manual and 
an attractive static free, dust free cover. 


With a reliable 
TRAXX"100/ 200/300 

| series add-on 

drive system. 


Systems available for Altos, ' Apple'M, Atari, 
Heath™, North Star™, S-100. ?TRS-80'^ (Model 
I, H, tl, Color). Zenith", 

If one of our drives fails to meet your highest 
expectations of how trouble free and reliable a 
disk drive can be, then return it to us for a 
complete refund.* 

So, before you buy another drive, take a test 
drive with one of ours. We're sure that you'll 


TAX X 
eme, auo 


finest. 
IT'S GUARANTEEDI 
Circle 387 on inquiry card. COMPUTER, CORPORATION 


Call our toll-free TRAXX LINE: 1-800-621-3102. In lilinols, call: (312) 987-1024. 10AM-GPM CST, 
Monday thru Friday. *For full refund drives must be returned within 10 days of purchase. 


We Meet or Beat 
Any Advertised Price! 


HORIZON Il 
64k Double Density 


sus *3050 


64k RAM, dual 5'A"' 


NORTHSTAR 
235. 53215 
SUPERBRAIN 


HORIZON I! PCB PRICE 
Dbl, Density Drives 
NORTHSTAR ADVANTAGE 
QD floppy drives. 
Q D disk drives 2 9 45 
G4k RAM, double danaity 


Mk Quad Density xà 
ofall Factory Warranty 
Compleie with graphics, $3 1 25 
singla-sida, double density disk D I S K D R IY J S 


drives Superbrain Add-on Drives | 
$ Includes case, soflware, power supply. 
2650 Singla sida, ona S¥a'' drive _tist 5595. pes *495 


_Listsa95 por °796 
List 5745 pee '595 
, List $1295 PCB *995 


Single sido, two 5'A '' drives 
Double sida, one 5'A"' drive 
Double sida, lwo 5'A"* drive 


PRINTERS 
COMET 8300 Cen 

COMET Ih C.hoh parallel 
EPSON MX80 periti 


196 
‘418 


HARD DISKS 


EPSON MXBD n£232 '649 

EPSON GRAFTRAX UPGRADE  — sg | TARGA Smb for IBM, EORVUS 
STARWRITER 25cps parati 1406 TRS-80, Superbraln, lo us: $5350 "4295 
STARWRITER 25cos Rst32 (458 | Heath H-89, 5-100. Appie — 20m» ust $6450 *5300 
STARWRITER || 45cps paratei "1796 UST $9195 Mirac Backup '850 
STARWRITER IN a0 cps 85712 4 M $3435 dida :115 
NEC 7710 85222 4 

NEC 3510 25222 1895 TELEVIDEO SOFTWARE 
MPI 85G Lu 5748 '550 C Basic li, 


MPI 996... , «0 


M Basic 60 . 
MT Pascal 


»- 
'430 


phy, cantrallar and cedies aol included 720 eran 0 * ' 460 

Single Sita 99g |2CUS ..... obo : . aR 
TandoncDC s a x 225 | PS, M Basic Compiler .*329 
Tandon,COC bon oon . . 990 Word Star... *g10 


Tandon, 100-4 sous . . .* 8600 


Seagate 5mb Hard Disc 
ST-506.......,.., 1350 


DISKETTES 


Varbatim 525-01 o nar 10* 29 
Dysan 514, SS, DD Soft .. Berai 10 MT? 


SUPERBRAIN 
§-100 Bus Adapter 


ust $595 "475 
LIST $90 
515 
LIST $205 


'155 
To Order Call (206) 453-8159 


Mail and telephone orders only, Maslercharge, VISA add 3*5. No CDD. All prices 
FOB origin. Send lor catalog. Mail ail correspondence to P.O. Box 3952. Bellavue. Wa 98009 


PACIFIC COMPUTER BROKERS 


P.0. Box 3952, Bellavue, WA 98009 


GRAPHICS 
For SUPERBRAIN 
Graphics Board,, , .."895 
Symbol Generator. .. "t76 
Graphics Plotter. — ,*175 
3-0 Graphics. . ,...'845 
Surface Plotter .. . 306 
Graphics Terminal 

Emulator. , 


SUPERBRAIN 
Parallel Part 


SBE Prom ‘306 
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Figure 1: A printout produced using the 
Base 2 printers graphics mode. The 
printer renders the authors name in 


| script. 


Reference Manual and a multimeter, I 
was able to determine that the diodes 
in one of the bridge rectifiers of the 
power supply had blown, creating a 
short circuit, The parts were stan- 
dard; the night before my papers 
were due, I got the parts and fixed the 
printer. 

This experience put quite a strain 
on my nerves, but it did teach me that 
the printer is quite simple to disman- 
tle and repair. 


Conclusions 

The following conclusions can be 
made about the Base 2 printer. It is 
rugged and is backed up with a good 
manual listing all the parts and con- 
taining schematics and layouts. 

The printer's format is very flexible 
and can be changed under software 
contro] or, to a lesser degree, by 
hand. It requires a driving program in 
the host computer to do the hand- 
shaking. 

The printer can support as many as 
10 character fonts: standard 96-char- 
acter ASCII, user-defined, and eight 
more fonts, all in EPROM. 

It accommodates four major inter- 
faces: RS-232, 20-mA current loop, 
Centronics parallel, and IEEE-488. 
The printer provides high-resolution 
graphics. 

The print rate is 100 characters per 
second, with bidirectional printing. 
Both hardware and software are well 
documented with many diagrams and 
examples. iii 
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The Fill Forms System 


CP/M Programs to Cut Down on Paperwork 


We live in a paper-mill world with 
a form for just about everything. And 
someone has to fill out all those 
forms. À computer can make form 
handling easier because it can be pro- 
grammed to do the complete job, but 
if there are many forms then you'll 
need many programs to fill out these 
forms—right? Wrong. You can do it 
with three programs. 

The Fill Forms System is composed 
of three CP/M-based programs. The 
first, FFGRID-1, is used to determine 
the line and column position for each 
data field. The next, FFTABL-1, is 
used to build a control table that is 
used by the third program, 
FFORM-1, for data entry and forms 


Editor's Note: Copies of these pro- 
grams, on either 8-inch single-density 
CP/M disks or 5%-inch single-density 
disks for North Star CP/M users com- 
plete with instruction manual can be 
obtained for $20 from Elliam 
Associates, 24000 Bessemer St., 
Woodland Hills, CA 91367. Programs 
with the enhancements mentioned in 
Hie article are also available. 
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Bill Roch 
24000 Bessemer St. 
Woodland Hills, CA 91367 


printing. These programs are rel- 
atively simple and, best of all, easy to 
use. 


A ER —————— —— A — GE 
Form designers have 
been known to ignore 
the fact that 
typewrlters and 
printers are generally 
unable to handie forms 
with unusual line 
spacing. 


Each of these programs is written in 
Microsoft BASIC and is designed for 
use on a CP/M-based system (CP/M 
versions 1.4 through 2.2). 


Determining Field Positions 

The idea behind the system is to 
establish the line and column position 
for each data field to be printed on 
the form, then enter the data and 
print it in the proper position, 

Field positions may be determined 
by measuring the number of lines in 
the form and finding the width by 
counting the spaces from the left side 


of the form (see figure 1). Once line 
position 1 and column position 1 are 
established as reference points, all 
other field locations can easily be 
determined—if you count correctly. 

This method works fine for a form 
with a few fields, but when there are a 
number of fields, it is better to draw a 
grid on the:form and then determine 
the Field positions from the intersec- 
tions of the horizontal and vertical 
lines of the grid. 


Gridding the Form 

The FFGRID-1 program is used to 
produce a grid on a form (see listing 
1). The program prints a row of col- 


l TOP OF FORM 
LEFT 1 
SIDE 
4 NAME: 
5 
12345678901234567890 


Figure 1: Each field position is determined 
by its particular reference points. The 
form is divided into numbered rows and 
columns, In this example, the data for the 
NAME field should be placed on line posi- 
tion 4 and start in column position 14, 


Wild Hare Software Systems \ 4 Ye " 
Multiply the Capabilities of M a j / 
Data General's - x 


RDOS a 
INFOS® / 
ICOS 
DOS 


jd 
Wild Hare gives Data General 9 : C 
users a choice when upgrading x x 
to a multi-user environment and T ct iy 
eliminates the need to use AOS. BUS 
Wild Hare makes it easy for you. It creates 
à true multi-lingual, multi-user environment for 
your current system. No user software modifications ` 
are necessary. There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 


Features 
» Each user Is totally independent of all other users. 


- Each user may run all standard Data General software. 


Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®, 
ICOS and DOS. 


Standard languages supported include: Fortran IV, Fortran V. 
COBOL, ALGOL, RPG, DG/L™, BASIC, PASCAL, MAC, etc. 


All NOVA's9 and ECLIPSE's9 are supported. 
Wild Hare guarantees its software systems on a money back basis, 


Wild Hare's Software 
Gives Data General Users 
A Choice! | le 
AWILD:: 
uir 
BS 
E 5D 
PO. Box 3581.Boulder, pow 80307 
NOVA  ICLIPSE and INFOS ate regesteredt traclernarhs of Data General Commacation 494-0221 
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VISIT OUR RETAIL STORES 
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SANTA CLARA, 3296 Seen Biti., 408) usi 1213 
SHERMAN OAKS, ADM Vintura Alive FAI S0-2344ub 
ANAHEIM, 3150 E La Pnima Suillad (714) E WE oe? 
Store Hours M-F 10-6, Sat Ted 


At Orange Micrp our grinhur atc iti HT Ha rg 
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CALL FOR FREE CATALOG 
TOLL FREE (800) 854-8275 


CA, AK. ILLAS WO30T122 
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r 


@ Orange Micro 
inc. 
z La Palma, Sulle 6. Anaheim, CA 97806 
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Circle 206 on Inquiry card. 


Sell 


Your 
Software 


How to Sell Your Micro Software: Profit 
from your software. This new book will 
show you how to sell your own micro soft- 
ware or have others sell it for you. Written 
specifically tor owners of personal com- 
puters it shows -how io package software 
products - how to sell via mailorder - exhibit 
al computer shows - design ade and bro- 
chures - sell through computer stores, soft- 
ware distributors, brokers, publishers, 
manufacturers, clubs and user groups. 
Also contains lates! ideas on pricing strat- 
egy and software protection including pa- 
tents, copyrights, disk protection and trade 
secret agreements. Contains many valu- 
able names of distributors, buyera for major 
chains, and much more. A complete guide 
to the business of micro software entrep- 
reneurship. Written by B.J. Kortes PhD, 
author of the popular "Free-Lance Software 
Marketing", - $18.50 


The 1982 Software Writer's Market: This 
Is the where to sell your software directory 
for independent software writers and small 
software businesses. It's filled with more 
ihan 2000 names and addresses of people 
and companies who will buy your software 
or market it for you - software publishers - 
manufacturers - book publishers - software 
brokers - distributors - service bureaus - 
consulting companies - 1500 retail com- 
puter stores - 850 Apple computer dealers. 
Also computer shows, mail list vendors, 
sottware catalogs and much more. in- 
depth writeups on individual companies 
tell what kinds of software they want, how 
much they pay, and who to contact with 
names, addresses and phone numbers. 
Companies interviewed include Apple, 
Atari, Hewlett-Packard, Tandy, Addison- 
Wesley, Hayden, Lifeboat Associates and 
hundreds more. This is the only directory 
of its kind. It is your best source of contacts, 
guaranteed to help you win your share of 


the exploding market for packaged sofi- 
ware. - $28.50 


VISA'MASTERCHARGE 


KERN PUBLICATIONS 


190 Duck Hill Fid-Box 1029M-Duxbury.MA 02332 


Add $2 për book for 4th el malin US and Canada, $3 ior 
Ist ci tg UPS in US, $4. 50 tst cl Canada, $12 air Europe 
and Central America, 518 air nisewherb 


Call (617)934-0445 for laster delrmeny 


umn positions across the top of the 
form and on every tenth line. It also 
prints each line position on both 
edges of the form as well as horizon- 
tal and vertical grid lines. Since plus 
and minus characters are used, the 
grid intersections are at the center of a 
character rather than to the left and 
under it. 


The program requires that you 
enter only the form size: the number 
of lines per page and the width in col- 
umns. Áfter you position the Form, 
the program prints an asterisk (*) in 
line position 1 and column position 1. 
You can then reposition the form if 
necessary. Any number of attempts 
at repositioning may be tried, since 

Text continued on page 228 


Listing 1: The FGRID-1 program prints a grid on your form. Each plus or minus 


character denotes the center of a character. 


10 MEIFIIZIEETIIIFETFITIIIIEEIEEIARAISIIIILIIAILNII. 
26 “eae 4B 
30 PRINT: PRINT “es 
40 PRINT * FGRID-1.BAS" el: 
50 PRINT " Form Grid Program" “ee 
60 PRINT "Copyright 1981 by Elliam Asaoc."** 
70 "+s ae 
80 ^"* This program prints a grid on a oe 
90 ^** Farm. =F 
100 “as th 
110 "&á"6$bbàdétébhbéaob5th$bspreengauatbetsabebaeosecabéstte 
120 7 
500 PRINT: INPUT "Form length: ",tt 
510 INPUT " Porm Width: "We 
520 PRINT: INPUT "Position Form c/r ",x$ 
530 LPRINT "*»*: "Print alignment mark 
540 PRINT 
550 INPUT "OK iY oc Nj: ",Xx5 “OK ? 
560 IP X$-"yY" GOTO 1020 “Its ok 
570 LPRINT CHRS (13); "Print c/r only 
5B0 GoTo 520 "Try aqain 
590 g 
1000 “BUILD COLUMN NUMBER LINE 
1010 = 
1020 HORZ$»**"1 FOR Ett] TO Wh "Build a column 
1030 AS*»MIDS (STRS!K&) , 2) "number print line 
1040 BORZS$*"HORZS4RIGHTS (A$,1) 
1050 NEXT 
1060 R 
1200 “BUILD GRID LINE 
130 D 
DP$*"": DASHPLUSS$s*"--——-4» » 
1230 FOR Ktel TQ Wi/54l ete ere HANS 
1240 DPS@DPS+DASHPLUSS 
1250 NEXT 
1260 DPS=LEPTS (DPS , Wt) 
1270 rs 
1300 “PRINT TOP CDL HUM LINE 
1310 Y 
1320 LPRINT MIDS (HORZS, 2) 
1330 atel 
13406 T 
1400 "PRINT GIRO LINES 
1410 ja 
1420 FOR R12 TO L$-1 
1430 AS«MIDS (STRS (K3] , 2) 
1440 LPRINT A$; "Print lina number 
1450 IF Jta0 GOTO 1500 
1460 DPLUSS$2MIDS(DPS,LEN {AS)42) "Bet up "=+" line 
1470 DPLUSS-LEPTS$ (DPLUS$ , LEN (DPLUS$) -LEN (AS) ) 
1480 LPRINT DPLUSS;AS “print grid line é 
1490 GOTO 1520 Line number on rt. 
1500 GOSUB 3020 "Go build col num iine 
1510 LPRINT H25;A$ “and print it 
1520 JaeJas1: IF J%=10 THEN jJ4«0 “Reget for evecy 10th 
1530 NEXT "line 
1540 s 
pe "PRINT BOTTOM COL NUM LINE 
" : 
2020 A$-MID$ (STRS (KE) ,2]) 


2030 GOSUB 3020 

2040 LPRIHT A$:H25:A5 

2050 END 

2060 p 

3000 “SETUP COL NUM LINE 

3010 = 

3020 BZ$*MIDSiHORaS,LEN(AS$) *1] 

3030 HZSeLEFTS (H2S, LEN (H25) - LEN (AS) ) 
3040 RETURN 


TITTIIL, 


No Compromise in 

Performance 

LJ Operates in any S-100 System 
IEEE 696* or not. 

O Main-frame type memory 
mapping or 24-BIT extended 
addressing. 

O DMA operation fully supported* 

[] 8/16 data transfer protocol" 

O Up to 6 MHZ with no wait 
states; 

Up to 10 MHZ with automatic 
wait state assertion 

(J Parity error detection" 


No Compromise in 

Features 

L) Easy overall characterization 

O No timing characterization 
required: optimal refresh mode 
selection. 


i MAC ROTE 
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No Compromise in Quality 

[] Multilayer board and bus signal 
filtering for noise-free operation 

[] Highest quality tested 
components 

[] Highest standard workmanship 

L] Thorough, rigid 10096 final test 
and burn-in 


No Compromise in 

Customer Support 

O Comprehensive technical 
manual 

[] User hot-line 

O Full one year parts and labor 
warranty 


"In accordance wilh IEEE 696 S-100 Standard 


NUT 


THE 256K BOARD YOU NEED AND: 


AM 


ORDER NOW 


p 
(213) 887-5737 


B. if you wish, send a check or 
L money order for $1,379 (in 
California add 696 sales tax 
B where applicable). 
mN 
E 


MACROTECH International Corp., 
22133 Cohasset St. Canoga Park, 
California 91303 


- 


MACROTECH international Corp., 
22133 Cohasset St. Canoga Park, 
California 91303 

(213) 887-5737 


Circle 223 on Inquiry card. 


Circle 332 on Inquiry card, 


APPLESCOPE 


DIGITAL STORAGE OSCILLOSCOPE 
interlace for the Apple i! Computer 


Listing 2: Lising the positions determined from the gridded form, the FFTABL-1 pro- 
gram can develop a control table that displays the field name for each piece of data, sets 
the maximum field length, and enters the exact line and column position for each data 


field. 


10 "85S bRUbbhOEUSbPOFASABBOERPAESSJSSPSOETTUTSSTSTOUR 
20 “at gù 
30 PRINT: PRINT Tee 
40 PRINT * PPTABL-1.BAS“ “ee 
50 PRINT “ FillForm Table Program" "ae 
60 PRINT "Copyright 1981 by Blliam Assoc.""* 
70 "we at 
Bü “eF This program Builds or Updates a ee 
90 ^** Control table File that is used we 
100 *** with PFORM-1,BÀAS ais 
110 "pt ah 
120 “as MICROSOPT BASIC ve 
analog to digital! converters and a digital conto! board 140 J 
wih The high resolution graphics capabilites of Ihe Apple 150 „aet for 100 records 
M computer lo create a digia! storage oscilloscepe. 10. RATE 
ese Eo eae RM PROWL in E IM 510 CRON PAS ORENE SER EDT a a a 
control board. EE i1 Diana ot arrays, Set flags and Initializes» 
vA + 
. DC to 3,5 Mhz sample rate with 1024 byta buttar 546 eushnneaeee sere v$6é6nat$htbu4hbkthhNté*thbbubkéthkkté 
memory — 550 * 
* Pretngger Viewing 560 DIM £CLS{3) ,LNES (100) ,COLS ( 100] ,LNS (100) , FLDNAS ( 100) 
» Programmable Scale Seleci 57D PALSEt=0: TRUE t=—} 
» Continuous and Single Sweep Modes 560 NOREC* 20; “Max Number of Records 
» Singia or Dual Channel Trace 590 CTFLG4=FALSEt “Record counter Flag 
Price lor Ihe hwo beard Applescope system is $595 600 RPL1  *PALSET "Re-enter flag 
EXTERNAL TRIGGER ADOAPTER $29 410 OOTY _<FALSES File read Flag 
620 ERFLGW-FALSES* ^Error flag 
APPLESCOPE ACCESSORIES a. comunia ue D D. 
APPLESCOPE-HR12 High resalutwon 12 bit analog to 650 CHD2§=" No No No Len  “Piald Name" 
digilai converter wih sampte rales To 100 Khz. Requires 660 INVS s"Invalíd ": PILg=*" 
ABK Apple li wilh disk drye. Sofware provide on hoppy 670 LCUS(1)="Line Wo.": LCL$(2]e"Column No.": LOLS (3) «"Length" 
dish includes basic SCOPE DRIVER package, 680 CMnS3$ (1) * "VALID COMMANDS": CMDS$ [2)e" * 
PncB per channel $695 690 CMDSS{31})="DP - Deletes item no. 9" 
APPLESCOPE-HRHS High Resalutinn AND High Speed. 700 CMDSS(4]*"IP - Allows record to be inserted at item no. t" 
Cercul combines two 6 bit flash analogto digital converters | | 720 Ru c AAA new icem EO Toplana. item noc q^ 
übitdynamicrange The 10Dt o0 i : 720 CMDS$(5)-"L -~ Líats all items" 
IDngiega t yna g it Converter résolu 730 
n CMDS5(7)2"LP — Lists item no. B" 
hon is maintained at sampling rales up ta tha 7 Mhz. mar 740 CMDSSíB)-*Lé-8 - Lista f et i 
mum lar signal siew rates less Ihan .5 volts pet mero- 150 = ui SUN SEN G ve 
second Larger inpuls slew rales will reduce Ine converter 1000 “COMMAND MODE 
cia fo 6 bits “se Viris de yr e Pda ta 1010 SHUGEORETERDHERTSER TET TAE ADR RRSRARAREREEEERED ES 
per micrasecond limit, Requires with cis 3 "kà i 
deve, Soltwate provided on disk nglugas the basic a “we diia ec ig EEAGDECSONEEODEEOI AL Si di 
SCOPE DRIVER package — Price per channel $895 1040 RII TUMITTTTTTLTIIIITIITIIIIIIT. 
1050 Y 


APPLESCOPE-EXT £xlernat inggér adapler nas a 
ewich selectabie exiernal igge input to a BNC con- 
Neclor Mounted in à rear siot ol the Apple l! computer 
Price $28.00 
APPLESCOPE-BNC SNC adapter connects iha Berg stick 
conneciors on the Al cecul card to mate BNC plugs 
mounted in a rear siol of the Apote It commer 


1060 PRINT 

1070 INPUT “Build Table, Update Table, List Table or END (S, U, b or E): ",AS 
1080 IF FNLS (Q$)«*"B" GOTO 1130 

1099 IF PNLS {(0$)="0* GOTO 1140 

1100 IF FNLS (Q$)e"L" GOTO 1160 

1110 IF PNL$ (Q$)="E" GOTO 7050 

1120 GOTO 1060 


Price $14.05 1136 GOSUB 2150: GOTO 1050 "Build Mode 
BUS EXTENDERS Allow easy access lo Appie i 1140 GOSUA 1550: IF A$2"«" GOTO 1050 “Read table file 
penpheral Grcull cards Phce $19.85 Ide UN os GOTO 1090 “Update Mode 
SCOPE PROBES Oscilloscops probes tor use wih [he I n : IF Agere" GOTO 1050 .Read table file 
APPLESCOPE BNC adapter Prices29.95 | | 3170 GOSUB 5860: = coro 1050 Liat file 
SCOPE DRIVER Advanced sollware tor Ihe Applescape 1500 "READ CONTROL TABLE FILE 
system provided on 54 hoppy disk Available ophons 1510. MIIIILIIIIIIITITITPTITIETIITIIIIITLIALILILIIIIIIIIL, 


1520 “ee This routine reads tha sequential control ** 
1530 ** table file and places each field in the +*+ 


mnclude: 
» Signal Averaging Acquires T 15 255 signal sweeps 


1546 “aa appropriate array foc updatin = 
and displhys ine averaged result " 2. 

H Digital Voll Meter Klaus Use ns a val fie DUM prise e uta dmohkamtdeqoshtutensshnétaptéváAveecéunsussscos 
tei measure points Of an acquired sween 1570 IF UDT& THEN RETURN * 

. If file has been read ret 
Hani Copy Uses graprucs panier lo produce hard- 1580 INPUT "Driva {A or Bj: ",DRVS “Get drive foc file 
copy outpul ol d&played traces. 1590 IF DRV5»"«" THEN RETURN 

s Disk Storage Allows aulomanc slorage and recover 1600 IP DRVS<>"A" AND DRVSe»*n" GOTO 1580 “NOTE: *fllename» 

Of acQueet cia on lloppy disks 1610 INPUT "Enter Table Name: ",FILS “extension set to "TBL^ 

» Spectrum Anglyzer-Calculales and dis Pays tréqueney 1620 IP PIL$»"«" GOTO 1580 
Spectium nl acquired data Hu m "E" adim te Titia TBL” “Open sequential fila 

PRINT "Reading 1IPILS?"j Table" “Display message 

BUS RIDER Rice FOR It=1 TO 1000 ^Read Table Pila 

LOGIC ANALYZER for the APPLE I| | 1552 “ApoE AL MEN ITE) 1d 
B^. j ,COLS (le) ,LN5 (IV 

The vni ITER ah Cand silenfly ndes fhe Apple tt 1680 LINE INPUT #1,A5 
penpheral tus and allows reat tare tracking of program 1690 AS*"MID$(AS,2): FLOWAS (IG) *LEFTS (AS ,LEW(AS)-1) “Stri t 
low Soltware provided an EPROM allows sel up of ace 1700 NEXT ‘ dd i ia "from string. 
panels irae ine keyboand and read back of dias- 1710 NORECtaTt-1 “Number of records 


suintied eode aller a program has been (racked 
#22 Int by 1024 sample memory bulter 


1720 PRINT: PRINT NOREC§ "Table Entcles Read" 
1730 PRINT 


* Monitors Gata and Address bus plus 8 exiemal inputs 1740 — UDTWeTRUE' "Met file read flag 
s Tuguer cin any 32 pil word or externa! thogar Iur CLOSE Pl Close file 
a Prelhigger wewing 1770 RETURN 

The AUS RIDER i5 an invaluable development tool (pr 2000 “BUILD CONTROL TASLE 

anyone winking wilh Apple M or Apple (| 1 computers 2010 SPREE HERE ARRAGAEREEEHAEHEAENDEHNRERNRE DCE TE BEES 


Price $295 
a 
RC ELECTRONICS INC. 
7265 Tuolumne S| Goleta, CA 83117 
Visa (805) 968-6614 


2020 ^** This routine bulldm and also is used to ** 


sd Listing 2 continued on page 226 
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5-100 STATIC MEMORY BREAKTHROUGH “Ss. 
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16K STATIC RAM $169 


Finally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 
Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors, 
COMPLETELY ASSEMBLED 


These memory boards are not kits, 
nor skeletons—but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry's 
best warranties. 


SUPERIOR DESIGN & QUALITY 
Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 


SHIPPED DIRECT FROM 
STOCK 
All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 
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NO RISK TRIAL 

We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 

WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This inciudes a 6 month 
exchange program for defective units. 


HOW TO ORDER 

Please send check, money order, 
VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.D's. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 

OEM and DEALER inquiries invited. 


s b TF. Memory 
iii dil IE, Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
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64K STATIC RAM $795 


32K PARTIALLY POPULATED $479 


48K PARTIALLY POPULATED $659 


64K RAM, Model MM65K16S 

Cool running operation to 10 MHz 

Ultra low-power consumption 
Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.} 

Bank Select Capability 

Extended Addressing Capability 

One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 

2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 

Runs on any S-100, &-bit system 

MPM Conversion Option: Write for details. 


16K RAM, Model MM16K14 

Bank Select Capability 

Extended Addressing Capability 

One 4K segment equipped with 1K 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 (1K X 4) 

Low-power consumption (Typ. 1.3 Amps) 

Runs on any S-100 8080, 4 MHz 
Z-80 or 5 MHz 8085 system. 


Prices, terms, specifications subject to change without notice. 


Circle 233 on Inquiry card. 
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Circle 341 on inquiry card. 


S-100 Boards from S. C. Digital 


64K DYNAMIC RAM ‘Uniselact: 2’ 


features: Model 64KUS 

© 16 of 24 bit addressing @ 8 ti data. @ Bank Select by 
SW settable Port, Bis in Two blocks. @ Two 32KB (or 
128KB) addressing. © Transparent refresh with delay kines, 
giving unlimited OMA, immune to Wait States, halts, resets. 
© Fast access time - 220nsec from Smam or Payne high, wil 
run with 780, 78000 to 4mhz, 8080, 8085, 8086, 8086 to 
Smhz without war states. © Provision to expand to 256KB 
using 64K by 1 chips. 


32K Static Ram ‘Unisalect: J' 


features: Model 32KUS 

© Fully Static using 2k by 8 NMOS chips. 9 18 or 24 bit 
address © B/18 bit wide data @ Bank Select by pon and 
bit in 32K block € Two 16K block addressing with window 
capability in 2k increments. € EPROM can be mixed with 
RAM © Fasi access - 250nrec from address valid -wil run 
with 280. 28000 to 4mhz, 8080, 8085, 8088, 8086 or 
88000 ta Bmhz without Wait States. 9 Provision lor Battery 
Backup using NMOS o CMOS 


1/0, Memory nci "Interface: 1' 


features: Model 3SPC 

© 3 serials using UART, RS-232C of 20ma curent loop. 9 
1 Parallel 1/0 with hand shakes. © 4k Ram, 4k EPROM ir 
suppked} © Balt in Kansas City Audio Cassette interface © 
Baud rate generator from 19. 2kbsud to 110 baud. 


2K Z80 Monitor Program 


available for M:3SPC 
features: many routines including breaker points, cassette 
y and play back .. etc. Comas in 2 EPROM: and 1K 


Z60 CPU Beard Model CPUI-280 
lectures. © q or rata sink. € Jump on Reset. @ 2K of 
EPROM » supplied). @ 5 levels of prioritized vectored 


16K Static Ram ‘Uniselect: T 


features: Model 16KUS 
© Fully static using 21141-2, 200nsec chips. © Bank 
Select by port and bil. O 8 bet date, 16 bit address. 


All boards conform to IEEE896/S100 specications, fulhy 
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Delivery ıs within 3 working days. MC, Visa or COD orden 
accepted. Minois residents add 4% sales (ax. 


O.E.M. b DEALER PRICING AVAILASLE 


S.C. DIGITAL 
P.O. Box 908, Aurora, tHinois 60507 
Phone: (312) 897-7748 
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, screened legendas, masks, Gold contacts. Guaranteed | 


Listing 2 continued: 


2030 


^** update the control table. The user may  ** 
^** go back and ra-enter a previous field by ** 
Wisi enter ie ^€* or to any item no. by entar- ** 
“ee where “N° Ls the item number. ind 
7er nore is entered as a string with a *,* ee 
^** as a required delimiter between fields. ee 
*** An “END antry terminates the building of ** 
^** a table. If entering the Build Mode from ** 
en the Update Mode entries will be added to +e 
“ee the end of the file. Entries are edited ** 
^** for delimiters as well am sequential line ** 
^w* and column positians - also for aveclapp- ** 
"en ing fielda. akd 
“ne CHD” entry will cause a column heading ** 
“ae a he displayed. è+ 
202069680000 100500050 004000 F5 98090800068002000A 
PRINT "<< BUILD MODE >>”; PRINT 
PRINT CHD15: PRINT CHD2$ "Display Colamn Heading 
IF ada THEN CteNORECE: GOTO 2240 ^if file read set counter 
Cte 
CteC+i: C1t=Ct “Increment counter 
RPLA*PALSE!*: CTPLGt=TRUEE “Set/Reset flags 
PRINT RIGHTS |" "«STR$ (CO) ,4) *". 7) “Display Record fo. 
LINE INPUT "",AS ^Get record from Kbrd 
IP LEFPTS (A$,1)<2"<" GOTO 2376 "Ck for re-enter 
CTFLGSsFALSES "Reset counter flag 
If LEN(AS)«»1 THER GOTO 2330 "Peut for record number 
CTaece-L: IF CA«1 THEN Chel “Decrement counter 
GOTG 2260 Go re-enter Prev record 
CIVAL (MIDS 045,2) : IF Cà«1 THEN Ct=1 ^Get record number 
IF UDTAsTRUESM AND C$»NORECO THEN CUSNORECY “Range test record no, 
IF UDTA*PALSES$ AND Cè>Clè THEN CtaCcit N ý id 3 
RPLAÀ* TRUE: GOTO 2260 “Set reenter flag 
IF AS="CHD" THEN PRINT CHDIS: PRINT CHD2$: GOTO 2260 
IF A$s"END" THEN RETURN "End of entries 
POR Kte) TO 3: JS*eINSTR(AS,*,°} “Test fac Field 
IF J$«»0 GOTO 2420 ^ delimiters 
PRINT INVS; "delimiter": GOTO 2260 Error message 
BS (K3) eLEPTS (A$ ,J*-1) “Break up entry string 
AS*MID$S (AS ,J0+1) 
NEXT 
BS (4) -A$ ^Pield name 
POR K$«1 TO 3 "Test for numeric 
POR J$*-1 TO LENH(B$(R4))! 
IF KIDY (BS (Kt) ,79,1) «»*0* AND sa hd Dar ll GoTo 2510 
PRINT INV$) “Display Ecror mag 
NT BCL§ (Et) 1 GOTO 2260 "Field not Numeric 
T 
NEXT 
IF ZDFLGW THEW GOSUB 3260: IF ERFLG* GOTO 2260 "Go Edit 
IP Cel GOTO 2560 “Skip if firat record 
GOSUB 3060: IP ERPLGA GOTO 2260 -Go Edit against Prev 
LNBS (CV) »B£ (1) 1 COLS (Ch) »B$ (2) Store fields 
LNE (CO) =BS (351 PLDNAS (CU) en8 (4) 
UDTt=TRUEL “Bet no-resd flag 
IP CTFLG4 THEN WORECUeNORECE+1 “Increment Max rec ctz 
IF RPL& THEN Ct=Clt-1: APLY@FALSES ‘Reset Counter & flag 
IF EDFLGt THEN RETURN ELSE GOTO 2240 
“CHECK AGAINST PREV RECORD 
FOCOSHUNTFERERORATHRECRREREREAODEER REE ROREROED 
“ee Test lina numbera and column positions to ** 
ied lan backward movement and overiappingtt 
da 
ur À 
ERFLGAePALSESt "Reset Error flag 
IP VAL (88 (1})@>VAL (LNB$ (C$-1)) GOTO 3110 ^Test line number 
PRINT "Line no.í(";B8(1))1") Less then Prevíoue Line No.(";LNES (CV^1) j ")" 
GOTG 3390 “Display error measage 
IF VAL(B$(1))»VAL(LNES (C13-1)) GOTO 3360 "Test for overlapping 
IP Ec eia MET MEC ee GOTO 3140 “fielda 
PRINT “Overlapping fielda*: GOTO “Display etror message 
GOTO 3360 *Go finish test 
"CHECK AGAINST NEXT RECORD 
KALALLE rritiititsiet isis lis iiitt lititey ttt 
^** Test line numbers and column positiona to ** 
Pde cerent backward movement and overlapping s 
——— 
IF CAeNORECAi*1 THEN RETURN ^Na test Lf appending 
TF CA»NORECA AND EDFLGS THEN RETURN "Ho test if repli last 
ERPLGUaPALSES “Reset Error flag 
IP VAL (BẸ (1) ) «eVAL [LNES (C8+1) ) GOTO 33130 "Test line number 
PRINT "Line no,(*,85(1):") Greater then Next Line Ho,(";LWES (CU91), "1" 
GOTO 3390 "Display error message 
IP VAL(BS(1)])*VAL(LNES (CV«1)) GOTO 1360 "Test for overlapping 
IF VAL (B$ [21 4t VAL (B$ (3) ] VAL (COLS (C8* 1) ) GOTO 3360 "fieldn 
PRINT “Overlapping fields": GOTO 3390 "Display error mesgage 
POR Kt=1 TO 3: IF B$(K1)-"D* GOTO 1380 ^Tfest for zero 
NEXT: RETURN 
PRINT LCLS$(K1);" can not be zero" ^Displav error message 
ERPLGS$*'TRUES ; RETURN "Set Error Flag 
“UPDATE 
*é*9€tééttététhténthbetjoenesvsatepautoPrtOoRéstedssíeía5ae 
"** In the Update Mode records may be tInsert- ¢* 
>e? ed, Replaced, Deleted and Listed, Enter +% 
"eè the eode letter for the 5unation and tha ++% 


The Grappler™ is the mo ED UC 
intelligent Apple interface avail- 
able. Simple commands from the 

keyboard or user program, are all 
you need to dump screen graph- 
ics to your printer. The Grappler's . 
exclusive EPROM chip makes. | 
high resolution graphics that mod 
easy. There are Grappler vek 
sions to accommodate thè- 
 Anadex, Epson Series, IDS 
Paper Tigers, Centronics 739, 
| NEC 8023, C. Itoh Pro-writer, 
‘Okidata 82A; Malibu 200, and 
future graphic printers. 


"Requires Graphics Upgrade, 


For information contact: 
CompuCable Corporation 
(714) 635 7330 
High Technology 
(314) 838 6502 
Kal Tronics 
(312) 291 1220 
Micro Distributors 
(800) 638 6621 


Circle 289 on inquiry card 


ACTUAL APPLE 11 PRINTOUT IIE 
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p oro nge Mic fO 
1 inc. 
3150 E. La Palma, Suite G, Anaheim, CA 92806 
(800) 854 8275 TOLL FREE 
(714) 630 3322 CA; AK; HI. 


IMAGINE IT.. 


NE ‘The Grappler 8 features 
Include: : 


» Graphics Screen Dump 
-inverse Graphics - 

« Emphasized Graphics 
» Double Size Picture 

« 90° Rotation 

» Center Graphics 

* Chart Recorder 

» Mode Block Graphics 

» Bell Contro! 


77-5 Bkip-over-Pert 
* Left and Right Margins 


* Variable Line Length 
» Text Screen Dump. 


The Grappler" works with Pascal 


and CPM. 


Microamerica Distributing 
(800) 343 4411 

Waybern Corporation 
(800) 854 8348 

in England: 

Pete & Pam Computers 
Rawtenstall, Lancashire 
(070) 622 7011 


© 1982, Grange Micro, Inc. 


Circle 260 on inquiry card. 


Listing 2 contirued, 
4050 "e* Item No. The “L” (list) by tteelf will .* 


MMSFORTH VERSION 2.0: 


MORE FOR YOUR RADIO Yan 4060 “ae liat the whole „Control Table. ATA lists ** 
! 070 ee Tkm d. "Lé-$ lists a cange o ten Hog. 
TRS-80 MODEL i OR MODEL u A ao sene EUR M. a i0, S, Liota a range of item Nos. T" 
* MORE SPEED | 4090 T 
10-20 limes faster than Lave ii BASIC. 4100 PRINT: PRINT "«« UPDATE MODE >>"; PRINT 
* MORE ROOM 4110 INPUT “Inserk, Replace, Delete, Liat, END or 7{14,28,D8,Lé-#,E or 2]: PAS 
Mu s pact campiied cod» pius VIRTUAL 4120 EDFLGA*"FALSES: PRINT “Reset Bdlt flag 
Rumoar of lock Guitare. FUERA unique word. 4130 — IP FNLS(Q$)-"E" THEN RETURN ‘Dane updating 
names usa Gnly 4 bylss i^ header 4140 EDFLGAe TRUE : DPB$«'*p* "Set Edit flag 
* MONE eG uh FPBTANDARD glue TE ooo ee eee iis 
A comma 
inatruction os 4170 IF CMD$eMIDS!"IRDL?",K*,1) GOTO 4190 "Valid entry? 
Farths: må 
auni REM. uec. irn i i He NEXT! cu CET “Go redo 
vr MORE EAS : E -——É— 4200 ON Kt GOSUB 4470,47407,5060,5450,4240 
"Cith H, Mel 
o rne cde he 121). ERB TC anSO 110 
Word search filly T 
THE NGTEPAD etin veritas 4230 “LIST COMMANDS 
Optimised a Le J em Ee p r emg nm 4240 » 
aa B double-wtdih graohice, ato 4250 FOR Rital TO 8: PRINT CHDS$ (KW): NEXT 
* MORE POWER 4260 RETURN 
Mr miin AND compte d a 
S080 Assembiar 4400 re dies * * i d*bt*büótküttebikBhtàtn 
(ZB Asse mbler also availabia) 4416 &tes5kéanüébhthtótédtobkàb ads ® & 
Intermix 35 ta BO-track dish drives 4420 ^"? Records are always inserted ahead of the ** 
Model tu Sysum can cond. write & run Mage | $430 “ev item number used. Records are moved up to** 
VIRTUAL NO for video and priniar, rab and tapa | 4440 "eè room to insert the new record. The Max ** 
10 Magabyte hard dis» ava! Rie] 4450 "++ record counter le incrementen, se 
4460 A S$RARÉERAEARÓARARARNEDSÉAe NO Ub NH kéRópsuondossppEkT 
4470 F 
4480 LNENO&*VAL(AS!: IF LNENOWM-U GOTO 4500 “Test For valid Rec ¢ 
4490 GOTO 5570 " 
4500 IP LRENORPNORECa4 THEN LNENOBENORECO+1: GOTO 4570 Append 
i | 4510 POR K&-NORECA TO LNENOL ETEP-1 “Open up space for rec 
| 4520 LNES IK 1) =LNES (K4} *Movye line number 
4530 COLS (K441) =COLS (K%} “Move column position 
4540 LNS (E$*1] =LNS (RÀ) “Move Field length 
THE PROFESSIONAL FORTH mL Hie FLDWAS (K%¢+1) =PLDNAS (Kt} Nove Field Name 
FOR TRS-80 4510 —— CReLNEWON "Set Counter 
(Over 2,000 systema in use) Gear patel Hiatt — Es get EET. ` 
tee f 
MMAFORTH Olah System V20 (requires ? dish rive d 4600 ^ HEC necepent ee ere 
32K RAM, tpecily Modal Hot M) iius. , 128.86" | 4700 “REPLACE LEEM 
AND MMS GIVES IT a710 Aada LLELE ILLETETT KEKE HEE E REDD HOPE COBeORsEEE 
4720 ^** The new record raplaces the old data oe 
PROFESSIONAL SUPPORT 4730 Sebbsebeibskbesnbeveprapacaks IIPITIETITTAIRILIT. 
MMEFORTH emanar Kok CY VAL (A$) “Get record number 
m ê = 
MMSFORTH Urar Gravpa PES 4760 {IF LHEHON«1 GR LNENOW»NOREC* GOTO 5570 "fast for valid hac i 
tue wp I9 lie 4770 BOTR=LNENCE: TOPA*LNENO!: GOBUR 5940 "Set reo $ b diaola 
ne rideo Lcd ri or Tr lg 4200  CTFLGR=PALSER "Reset Counter flag 
4790 CAO »LNEHOS Sat Counter 
POINT MATH E BASE ROM MADDIE Pluk MES 4800 GOSUB 2260 “de Replace record 
number. Reclanguiet Polar coordinate comaenons 4810 RETURN 
eds moda, Mars), pua lee Fonnatyla 780 ABSEM 4820 p 
ECC Ll bock and lina y en (gh re 5000 ^DELETE ITEM 
requires MMSFORTH V20, 1 drive & J2K RAM] $39.45" 5010 "be^hhb$étéébébabétteststogtebterbdétóbtusotcotutebe 
FORTHCON: ei erm GC o ME 5020 ?"* Records mre moved down to overlay the ii 
and hast moge to eee B amore TAS-80 (requires rant 24d "Hiec Bad The Max record counter is = 
THE ME ce acta i tented aa- 5050 EIDIDTICTTCHTTPETTPTTEDITITIDITTIT reer 
badb management kysiam operate Vn ro- | 5060 TF CNENO$<] OR LNENOR»NORECA GOTO $570 “test for vall4 Rec 4 
gammes (requiras MMBEORT van. 1 wo oak 5070 LUENOReVAL (A$) “Get cecord number 
ee, tn ME we 5080 BOTALNENOR : TOPAPLNENON: GOSUB 5940 “Set rec $ & display 
(tali i B 
pcc e E E ORC kar 
A PETACFORTH (emuias MMSFORTH ¥20, t dive d Á 3110 FOR Kt=LNEROG TO n: Barja all records down 
§120 LNES (Kt) @LNES (K4+1} Line number 
Other MMSFORTH products under devalepient $130 COLS (KV) =COLS (K&*1) mL ion 
5140 LN$ (KM) »LNS IK E41) “Field lengt 
FORTH BOOKS AVAILABLE $150 PLDNAS (X&) =FLDNAS (Kü*1) *Pield name 
AE NEXT! NORÉCS»HORECY-1: RETURN "Decrement Max rac ctr 
MMSFORTH USERS MANUAL - without A eas, lot 
annoar j eu Apate sa 5400 "LIST ITEMS IN UPDATE HODE 
ual tM cos "aa Liate All items, Single item or a range ocr 
"** Items depending on the rametera& entered * 
THREADED INTEAPRETIVE LANGUAGES : advenced, 5440 B Hee Preterea rede Pea oo i 
excallent analysis o! MMBFÜRTH. E h 5450 g 
Qut, 
5460 PRINT:  DPB$s"D" 
POORAM DESIGN 4 CONSTRUCTION - ndr 177 5470 IP A$&*" THEN BOTUe1:TOPWeNORECA: GOTO 5540 
TH STANDARD MANUAL attici nd I 5480 JA"INSTR!A$,*-") “Test foc "=" 
FESTANOARD word Ri, eic Lic, O CIH nere E 5490 CF Jé-Ü THEN LNENOteVAL(AS): GOTO 5560 
ur eset ate arts erm PUO. S510 — IP BOT«l THEN BATAIO "Met ee esc pair 
ps $520 — TOPURVAL (MIDS(AS,Jt*1]] 
ORDERING (INFORMATION: Sofiwara prices include 553 IF TOPA-NORECA THEN TOPAsNORPC' “Set Hi rec number 
—H TEROR DnD En EM doer int $540 IF BOTA«TOPV THEN GOSUB 5940: RETURN "Go list 
$200 Sr ense SPECIFY Jar Modal I'ar Moca ur dan 5550 GOTS 5570 “Invalid rec numbers 
tonai book. Maas, orders ado 5% tax. Foreign orders 5560 TF LNEHOS»0 AMD LNENOWCeNORECA GOTO 5580 "Test Rec number 
te "MERE ee 5570 PRINT "Line No, out of Range": RETURN *Display error message 
$5a0 BOTU=LNEROY: TOP ba LNENOG "aet list range 
Send SASE tov ire MMEFORTH miarmanga 5590 GOSUB 5940: RETURN Go list 
Good deews sougiw S600 " 
Gel MMSFORT " s800 "LISTS or PRINTS RECORDS IN COMMAND MODE 
Von E oc your 5810 *tiSt68EBTHORTBOEORARAWÉEKKEU TTT TTT TITT 
P 5820 "ee Lists or Prints the complete Control Tahle** 
MILLE 1 Aqua UTER 5930 *aa mis routine la also used by the Update ++ 
61 Lake Shore Road, Nalick, MA 01760 | 5650 ee EE EEN 


(617) 653-8136 
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Listing 2 continued: 


5850 

5870 PRINT;  BOTÉ*1: TOPAeHORECR:SCNTESDILCHTASQ “Set liat range for all 
5B80 INPUT Display, Prínt or Both pm. P on Bye "A$ 

5890 DPBS=A5 IP Age"<" THEN 

5900 I? ASx"D* TREN PRINT CHD161 pat tea CHD281 GOTO $5940 

5910 IF A$«c»"P" AND A$«»"B" GOTO 5880 

5920 INPUT “Position Paper: c/r "À$ 

5339 GOSUB 6050 “Heading 

5540 POR Tt=§BOTS TO TOPS 

5950 ASeRIGHTS |" gend hu A " *Record number 
5960 IF OPBS="P" GOTO 5990 

5910 PRINT ASI;LNES (It); TAB (13-LEB (COLS (28) ) ) j COLS (19)) 

5980 PRINT C a ee ree RAE LIRR PATS) EAR (32) P PUESAS (8) 
5990 IF DPBSe"np" GOTO 6050 

6000 LPRINT AS;LNE$(I*);TAB(13-LEN (COLS (IB) )) i COD$ (I3) ) 

6010 LPRINT TAB(18-LEN (LN$ (I8) ) ) LNÉ (T) ) TAB (22) ; PLONAS (14) 
6020 LCNTAsLCNT1t41: IF LCNTA«»62 GOTO $050 “Test for end of page 
6030 POR KAeLCHTS& TO 66: LPRINT "End of page spacing 
6040 NEXT: LCHTb=6r GOBUB 60890"9aqe heading 
6050 IF Dpasa"P* GOTO 5070 

60606 SCUTGeBCNTe+1: IF BCNTA»18 THEN SCHTA«D: INPUT "c/r "A$ 
6070 NEXT: RETURH 

6080 ý 

6050 “HEADING 

6100 LPRINT: LPRINT 

$110 LPRINT “Control Table ("jPILS:")" PRINT 

6120 LFRINT CHD15: LERINT CHD25: LPRINT “Column Headings 
€130 LCWTO=7 1: RETURN "Set line counter 
6140 - 

7000 “NRITE CONTROL TABLE FILE 

3010 "46h hetbthrdbtéethbéhhhéhttkóbétét toro rbi th bte 

7020 "** This routine writes the Control Tabla datati 

7030 ^** to a sequential fila, 

7040 oae rte hiker i e A 

7050 = 

7060 IP AS="<" GOTO 1060 

7070 INPUT "Write File (Y or NH): *,AS 

7080 IF AS="¥" GOTO 7100 

7030 IF AS<>"N" GOTO 7070 mbsE GOTO 8080 

7100 INPUT "Write to Drive (A or Bj: ",DRVS 

7110 IF ORVSe"<" GOTO 7070 

7120 IT PILS$e"" GOTO 7170 

7130 IF DRV§<>"A" AND DRV$«»"n* GOTO 7100 

7140 INPUT "Game File Name [Y or Nj: "AF 

7150 IF AS$-"«" GOTO 7100 

7160 IF ASe*¥" GOTO 7190 

7170 INPUT "Enter Table Name: ",PIL$ 

7180 If FILS8"<" GOTO 7100 

7190 OPEN per ror "+FLLS+" TAL" "Onen output file 
7200 PRINT “Writing |";HORECt;*] Records” 

7210 FOR IWel TO NORECA : 

7220 PRINT $1,LNES(IW| j" , ") COLS tz 8) j " ," Dine Wo $ Col Poen 
7230 PRINT $1,LN$ (I9) ;", "t “Length 

7240 WRITE (1,FLDNAS (I^) “Field name 

7250 NEXT 

7260 CLOSE $1 “Close file 

7270 i 

B000 “AGAIN 

8910 SENDERS EEE tette ttételtótbabaet ob dabtéhbóskte 

8020 7+ This routine allows the veer to Build or ** 

8030 ^-* Update another Control Table without dni 

B040 ^** lamsving the prograh. aa 

6050 "9»8588dhidü- bitte drhthihkhkükkhvrutühheRkQitESSDETUHÉEP 

B060 " 

8070 INPUT "Again [Y oc ja ",AS 

goed IF AS="N" THEN END 

Lr T IF A$4»"Y'" GOTO B070 

8100 INPUT "Same Control Tahie (Y or Hii "AS 

ALIA tF ASa*«" GOTO B070 

pian fF AS@"H" THEN NORECW«SO:UDTR-PALSEW:GOTO 1040 ^Beget Max ctr & Flag 
8110 [F A5«»*"y" GOTO B1LO0 ELSE GOTO 105060 


Text continued from page 222: 

the program issues only a carriage 
return and waits for a response. If 
your printer includes a line feed, you 
will have to crank the form back one 
line before repositioning. When the 
form is aligned satisfactorily, the pro- 
gram prints the grid on the form. 
Figure 2 shows a sample standard 
purchase-order form that has been 
gridded with the FFGRID-1 program. 


Building a Forms-Control Table 
Using the gridded form, you can 
determine the line and column posi- 


tions to be used in building a control 
table (see listing 2). At the same time, 
the maximum length for each field 
can be specified. 

Listing 3 shows the contro] table 
created with the FFTABL-1 program 
for the purchase-order form. This 
control-table file will also be used by 
the FFORM-1 program to display the 
field names for data entry, determine 
the maximum field length, and pro- 
vide the line and column position for 
each data field. 

FFTABL-1, like the other pro- 
grams, scrolls up from the bottom of 


Listing 3: A sample control table 
developed using the purchase order form 
shown in figure 1. 


Control Table |ro] 


Field Name 


Company Name 


2. 4 dd 8 “Contacts” 

3. 4 57 25 Contagt name 

4. 5 10 30 Company Address 
5. 5 57 14 Contact Phone 

b. 6 1a 30 city, State, tip 
7. 9 19 30 PO to Company 

8. 9 58 15 Ship to Name 


PO to Address L 
Ship to Address 
PO to Mddressz 2 
PO toà ui 
State, 

Ship to "ey, 
State, Zip 

For 


15, 17 26 14 Req.No. 

16. 17 37 la How Ship 
17. 17 51 Date Required 
18. i? 60 8 Terma 

19. 17 79 di Date 

20, 20 5 5 Ordered 2 
al. 20 12 5 Recelved 1 
22. 20 20 42 ltem Desc 1 
23. 20 64 1 Price 1 

24, 20 "74 7 Unit 1 

25. 22 5 5 Urdered 2 
26, 22 12 5 Recelved 2 
27. 22 20 42 Item Desc 2 
20. 23 68 rj Price 2 

29, 23 74 7 Unit 2 

30. 24 5 5 Ordered 1 
31. 24 12 5 Received 3 
432. 24 20 42 Item Desc i 
33. 324 64 7 Price 3 

34. 24 74 7 Unit 3 

15. 26 5 5 Ordered 4 
Jó. 26 1z 5 Receíved 4 
37. 26 20 42 Item Desc å 
38. 26 64 7 Price 4 

39, 26 74 7 Unit 4 

40. 26 § 5 Orcdered 5 
41. 28 12 5 Received 5 
4a. 28 20 442 Item Deng 5 
43. 32H E4 1 Price 5 

44, 3B 74 7 unit 5 

48, 30 5 5 Ordered 6 
46. 30 12 5 Received 6 
47. 30 20 44 Item Deac 6 
48. 30 64 7 Prica 6 

44. 30 74 7 Unit 6 

50, 32 5 5 Ordered 7 
51. 32 12 5 Received 7 
52. 32 20 a2 item Beec 7 
53. 32 64 T Brice 7 

$4. 32 74 7 Unit ? 


the screen, so no cursor positioning is 
required, 

When the FFTABL-1 program 
comes up in the command made, you 
are given the choice of building a new 
control table, updating or changing 
an existing control table, listing an 
existing control table to the screen or 
printer, or ending the program and 
writing out the control table to disk. 
The program always returns to the 
command mode after each mode is 
finished. 

Build Mode; When the Build mode 
is entered, a column heading is dis- 
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played with item number 1 on the 
next line. After each entry is made, 
the item number is incremented by 
one. An entry consists of the line 
number, the column position, the 
maximum field length, and a field 
name (see figure 3). The field name is 
displayed by the FFORM-1 program 
for data entry. Commas are required 
as delimiters between fields. 

While in the Build mode you may 
reenter the previous field by entering 
a « or go back to any previously 
entered item by entering <N, where 
N is the item number, The program 
issues an error message if N is less 
than 1 or greater than the largest item 


number. The Build Mode is ter- 
minated by entering the word END. 

List Mode: After the Build mode is 
ended, you may list the control table 
on the screen or print the table. The 
program lists 18 lines on the screen 
and then requests a carriage return 
before listing the next 18 lines. If 
printed, the program takes care of 
column headings for a 66-line page. A 
previously prepared control table can 
also be read and listed. 

Update Mode: In the Update mode 
you can: 


@ Insert: Enter the code IN, with N 
being the item number of the record 


839012 
en aneas per fe ee pee a en han a nh a ne pan pee -—— d 
A-—-—* dB RR mb pe ee pee ===] 
th m n {pe eie paa ae e i n d di] 
perde epee sn an pa eh er ee mM emm ab n mi n m d me dm am ados 
tn pem T MM rh i ht tne ite E 
Fr rr € MÀ ht ma tr ef te Pe M fp ep weed ne — eg age 7 
Bm hn bem a re fe i em edem m ip a n at te rr e jen pn B 
g————-—4--——-—--— noc ce e uM cu 
1go-.—-- 


rete SATT $676901234367090123456769012349676901234567090123156709011 


©2354 567890123455676901234 el aha nite ce 9 tb Re 
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C) "c3 Sand i 
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oe parra 
23 
m 


5-769 jo011 
2 [roar Sage 1°77" eat tae bee eT Genie NES z i 


SE AL 428. Ae M, TOLE G a LAE COL 
AEI DEDta 8€ DATE SPACED 


FIARE SUPPLY 


IERES MIPE AY LE e "mm 


erre -zao 


—————- fo. TE T 
a pv 
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Figure 2: The FFGRID-1 program prints a grid over your form that allows you to deter- 
mine the coordinates far the various data fields. 


r 


x FIELD NAME 

ITEM 

FROGRAM MAXIMUM FIELD LENGTH 
OISPLAY COLUMN POSITION 


LINE POSITION 


Figure 3: In the Build mode, the FFTABL-1 program prompts you to enter the data for 
each field. 


230 March 1982 © BYTE Publications Inc 


to be inserted. If [9 is used, item 9 will 
be rehumbered to 10, 10 will be 
moved to 11, etc. The inserted record 
becomes item 9. All previous records 
are moved up to make room for the 
insertion. Item mumbers greater than 
N will be incremented. To append 
records to the end of the file use I to 
insert an item number greater than 
the higHest item number in the file or 
return to the Command mode and use 
the Build mode. 

9 Replace: The entry of RN will 
allow a new entry for item N. This 
entry replaces the existing record with 
the new record, 

@ Delete: DN causes item N to be 
deleted, All records will be moved 
down. Item numbers greater than the 
N used will be decremented. 

€ List: The list commands allow you 
to L all items, L# a single item, or L#-# 
a range of items (# is the number of an 
item). 

® End: END terminates the Update 
mode and returns the program to the 
Command mode. 


Valid Entries 

The fields that make up a record 
are entered as a string, then broken 
up into individua! fields, This allows 
use of « and END, which would 
never work in BASIC if the line- 
number field was a numeric field. The 
program edits each record to make 
sure it is valid by 


€ Checking for commas as delim- 
iters between Fields 

9 Checking for line or column posi- 
Hons less than 1 

€ Checking to make sure that line 
numbers increment (for example, you 
cannot insert line number 20 ahead of 
line number 15) 

@ Checking to make sure that fields 
on a line do not overlap (a field start- 
ing in column position 20 that is 20 
characters long cannot be followed 
by a field starting in column 30) 

6 Issuing error messages when the 
record is not valid and displaying the 
same item number again for a correct 


entry 


Once a control table is built, it can 
be changed by running the control- 


A GALAXY of features makes the LNWBD a 
remarkable computér. As you explore the 
LNWSBO, you will find the most complete, 
powerful, ready to run, feature-packed per- 
sonal and busingss computer ever made into 
one compact solid unit. : 


MODEL | COMPATIBILITY - The LNWSBO is 
fully hardware and software compatible with 
the Modell. Select from auniverse.of hardware 
accessories and software — from VisiCalc” to 
space games, your LNW80 will launch you 
into a new world of computing. 


FULLY LOADED - A full payload includes an - 


on-board single and double density disk 
controller for 5 4" @nd 8” single or double 
sided disk drives. RS232C communications 
port, cassette and parallel printer interfaces 
are standard features and ready to go. All 
memory is fully installed - 48K RAM, 16K 
graphics RAM and 12K ROM complete with 
Microsoft BASIC. 


QUALITY CONSTRUCTION - Instrumenta- 
tion quality construction sets LNW80 com- 
puters apart from all the rest. Integrated into 


s Ihe sleek solid Real cage of Ihe LNWBO is a 
' professional 74-key expanded keyboard thal 


includes a twelve key numeric keypad. 


HIGH RESOLUTION GRAPHICS & COLOR 
The stunning 480 X 192 resolution gives you 
total display control — in color or black and 
white, The choice of display lormats is vours; 
80, 64,40 and 32 columns by 24 or 16 lines in 
any combination of eight colors. 


,PERFORMANCE - Lift-olf with.a 4MHz Z80A 


CPU for twice the performance. The LNWBO 
gutperforms all computers in ils class. 


Qur down to earth, price won't send you into 
orbit 


LNW gn Sop 


2020 WALNU T. "Wastin, CA, I26R0 
(7141 641-480 (7M E € 
Aamir anri Dek drives not ene, liyrheer} 
TH Personal Sottware. tric 


Circla 217 on inquiry card. 


table file through the FFTBAL-1 pro- 
gram. Use the Update mode to insert, 
delete, or replace the line and column 
positions that need adjusting so that 
the data fields will fit properly on the 


form. 


Filling in a Form 

After building a control table, the 
FFORM-1 program is used to enter 
the data to be printed on the form (see 
listing 4). When the program is 
loaded it goes into the Command 
mode and gives you the following op- 
tions: 


€ Build: Build new data arrays; 
these may be printed or written to 
disk. 

€ Change: Change the data in the 
data array or data file (fix errors). 

© List: List the data-array file, show- 
ing the line and column position and 
data for each field. The listing may be 
displayed or sent to the printer. You 
can specify that the whole file, a 
single field, or a range of fields be 
listed. 

9 Print: Print out the form on the 
printer or display the data on the 
screen as it would look on the form. 


While in the Command mode, the 
FFORM-1 program functions the 
same as the other two programs. User 
options include: 

Build: The control table that pro- 
vides the line and column positions 
and field names is first read into an 
array. The program then displays the 
first field number and field name, 
together with underscores corre- 
sponding to the maximum field 
length. You enter the data for that 
field and hit the carriage return. The 
program will display the field number 
and field name for the second field. 
For blank fields, a carriage return is 
entered. The use of the < and «N 
for reentering data is the same as in 
the FFTBL-1 program. If you want to 
stop before reaching the end of the 
table, enter < END to go back to the 
Command mode. 

Form designers have been known 
to ignore the fact that typewriters and 
printers are generally unable to han- 
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Listing 4: The FFORM-1 program prints out the form or allows you to enter or change 
data in the data file. 


MIILLLILIIIIESITITRITTILIITITILTIILILTITITIIIIL. 


^49 ve 
PRINT; PRINT “re 
PRINT * FFORM-1.BAS" *s»b 


PRINT *"FillForm File and Print Program" "** 


RINT “Copyright 1981 by Ellism Assocsteg"^** 
"or ae 


“or This Program Builds a Form Pile ee 
"ee and/or Fills Ok a Porm - uses ve 
"+e a contro) table built with ++ 
"os — PFTBL-l ee 
“bi [2 


"*SuUPESOCRERERSERASTETETUTUORSPRORORESRUVSTRESERESS 


“Program set for 100 fields 


“INITIALIZATION 


"hbhübhtbhhtt?s5tébtétbsóbbéttéthatthkbttltóté^tütretvtrn s 


“se Dimension arrays, Set flags and Initialíze** 
+ 


^*?* variables 
EOL RSES ECE CLEAES CICS cae EE EC CEST EST PCTS LESCOL TT a 
" | 


DIM LCL$ (3) ,LWB$ (100) ,COLS (100) ,LN9 (100) , FLORAS (100) 


DIM FLNES (100) , FCOLS (100) , POTAS (100) 
FALSEt=0: TROEt=~1 


NOREC*-Ü “Max No of Ctl Thl Records 
NODTAS=0 ^Max No of Data Records 
CTFLGVePALSES “Record counter flag 

AFLY =FALSES “Re-enter flag 

UDT& =FALSER "Control tb) read flag 
FUDTA »FALSES “pata file read flag 
EDFLGU=FPALSEt "Edit Flag 

CNTR’ «0 “Record ctr In print routine 
ORT — 30 “Allgnment Flag 

C1$ 80 “Line number 

C2% aù "Column position 

LNOS$ 0 "Print Line counter 

SCNTU =Ü “Screen line counter 

LCNTA =0 “List print line ctr 


DEF FNL$ (Q5) "LEFT$ [A$,1) 
CHD13z* Item Lne Col" 


CHD29»^ No Mo No Field Data" 


1000 "COMMAND MODE 


1010 
1020 
1030 
1040 
1050 
1066 
1070 
1080 


BEIIIISLIZESEIPALILRIRRAaRircSs4dbibdlildjasdbllbibd 
^wv* This section directs the control of the re 
“et program ae 
MIITPTLIIUITTYIIILIIITIIIICIIILIGOILILTITITZITITLITIDTIL. 
4 


PRINT 


PRINT "Build Pile, Change File, List File, Print Pile or END *: 
INPUT "IB,C,L,P or E)1:",A$ 

CMDS=AS 

IF FPNLSi(QS)s"B" GOTO 1166 

IP FNLS (Q$)=#"C" GOTO 1170 

IF FNL$(Q$)9"L" GOTO 1180 

IF FNLS (QS) ="F" GOTO 1190 

IP FNLS$iQS)e"E" GoTo 7050 


GOTO 1060 

FUDTAPFALSRS: GOSUB 2170: GOTO 1060 “Reset Read data Flag 
GOSOB 4100: GOTO 1050 

GOSUB 4570; GoTo 1050 

GOSUB 84590; GOTO 105¢ 


“READ CONTROL TABLE 


FRESE SRETERERASARSHPALH SHOR HARA ESEADE RH AETEHRER EER ED 


*** This routine reads the sequential contro! ** 
^** table file and places each field in the oe 
*** appropriate array for use in building a —"** 
“et data file. =» 
“SHAS OERSHESEEHROSSHHHREHRTEDERATES VETTE SEER ECHCES 
IF UDTW THEN RETURN 
INPUT "Control Table Drive [A or B): ",A$ 
DRVS=A$ = IF DRVS="<" THEN RETURN 
IF DRVS<>"A" AND DRVS<>"B* GoTo 1590 
INPUT "Enter Table Mame: ",FILS 
IF PILSe"<«" GoTo 1590 
OPEN Eius Mann T: 
PRINT: PRINT "Reading ('":PILS;") Table" 
FOR IWV-«1 TO 1000 
IF EOF(1) GOTO 1720 
INPUT 81,LNES(IWM),COLS (IS) , LNS (IV) 
LINE INPUT El,A$ 
A$*MID$(AS,2) : 


“tf file has been reed ret 
"Get drive for file 


“NOTE: ¢Filename> 
^" extension set to “TRILL” 


“Open file 
"pisplay message 
“Read Table file 


PLOBAS {I#)<LEPTS (AS, LEN{AS)~1} “Serin quotes 


WEXT “Ere string 
WOREC 8=T §-] “Humber of rabie recs 
PRINT: PRINT NORECS "Table Entries Read" 

PRINT;  UDTUeTRÜEA "Set upate flag 
CLOSE Pi “Close file 

RETURN 


“BUILD DATA FILE 


FHSPERTEDAPHEERSRERETADHPHEHEAESERASKEHE AEDES HR TEE] 


*** This routine builds a data file. It is  ** 
"** alec used to change a data field. The +s 
^** usec may go back and re-enter a previous è 
“ee field by entering "«" or to any Field °. 


Listing 4 continued on page 234 


_ Look What Apparat has 
for your IBM;Personal Computer 


vr ESC key to exit^C 


m Toe 
= ia | | 
m I~ | J i | " | 
EH FII 
n | EU. | 
| 
au = x H | 
Ti iil tw 
| 


peer?! " f " m me 
5 — "m ^ Fe or 
ae MT er 
L 4 EC “A V 1 a a 
|t. SM WO A 
1 E = "m = t month and year, Backup battery i 
l m 1 OMNE 1 WT. T |= r " FI. - " i " Jm - 1 r 
etalk MM iib. leap y ar and c stai L me “ae ! 
NS Mh base. Pricec ‘at $129.00. E : z^ parallel printer 
boards for your IBM Personal Computer. | wirewrap area holds over IPTE i ' communication - 
We are committed to further product 150-14 Pin Dips. Priced at , x 


‘RS-2: 2), and cle 
introductions to enable you to bulld on $29.95. 
your new IBM system. RGB Color Monitors choose 

Add Functionality and Capability with from NEC, AMDEK and TECO CRTs. 
These New F.C. Boards Priced at $1.095.00 for the NEC and 
Apparat has the following products | $999.00 for AMDEK. TECO available in 
available for delivery in the first quarter April 1982. 

1982: More Products Coming Soon 500 Baud Modem Card with ASYNC serial 
Prom Blaster will program most 1K to 4K Apparat has more products for your IBM adapter. 

byte EPROMS of 25XX and 27XX single or system in production and ready for Apparat will continue developing add-on 
multivoltage type. Complete with introduction in the second quarter 1982: products to support your IBM Personal 
personality modules and read/write Srd and 4th add-on disk drives Computer. Call today to find out more 
Software. Priced at $149.00. expansion cabinet houses up to two IBM information about the above products or 
EK Calendar pesca seconds, yee drives. ud al $499. zt for to order yours. Dealer inquiries welcome. 
minutes, hours, day of week, date, cabinet and one 160K drive, two drives at ( 3503) 7 A41. 1778 


IBM Personal Computer [s a trademark of IBM. 


Aw ^Dparat.Inc. == 


440] So. Tamarac Parkway, Denver, CO 80237 (303) 741.1778 


Y GOING SUPPORT FOR MICROCOMPUTERS” 


d 


Circle 28 on Inquiry card. —  — 


Circie 128 on Inquiry card. 


Delphic Systems has merged 
its Z80 BASIC with FairCom's 
MICRO B+™ to produce 
BASIC B+™, the first all pur- 
pose interpreter featuring a 
B-TREE file structure im: 
plemented using NEW com- 
mands. No more messy CALLs 
or difficult assembly language in- 
terfacing! Instead, use the 
following BASIC B + ™ functions 
to manage an index without ever 
reorganizing the file: 

BOPEN BCLOSE 

KILLB FINDB GETB 

NEXB PREVB STATS 
in addition, BASIC B+™ was 
written using Z80 code in order 
to minimize size and enhance 
speed performance. 


Features & Requirements 

€ Search a 10,000 entry index m 
one second 

€ No index reorganization needed 

€ Uses fast and compact ZBO code 

* CP/M® Versions 1.4 or 2.2 

€ 12 Digit precision 

€ Program Chaining 

€ Read only file protection 

€ Sequential and random files 


NEWB 


BHSIC Bt" 


with documentation 


$325.00 


Delphic Systems 
2260 Compton Avenue 
St. Louis, MO 63104 
314/773-6753 
Coming Next 
INVENTORY B+ TM 


VISA Masteran 
MICRO B+ TM is a Trademark of Fartam 
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Listing 4 continued: 


2060 
2070 
2080 
2090 
2100 
2110 
2120 
21360 
2140 
2150 
2160 
2170 
2160 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2310 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
$180 
4190 
4200 
4210 
4220 
4230 
4500 
4510 
4520 
4530 
4540 
4550 
4560 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
a640 
4850 
4660 
4670 
4650 
4590 
4700 
4710 
4720 
4730 
4740 
4750 
4760 
4770 
4780 
4780 
4800 
4610 
4820 
4830 
4B40 
4850 
4850 
4870 


tee number by entering “<N° where “N” is the +è 
*»* field number. Zach field name is display-** 
^*$* ed followed by a number of underscares. 
*4* The number of underscores corresponds to  ** 
^** magzinmum length of the Field, If the ud 
"**" entry is to long an error messBaqc if ğin- «e 
*** played ane the field name is rmdísplayad. ** 
*** Tf no data is to be entered in a field ** 
^** then enter B C/r. To escape before all —** 
"er fields ace filled enter "«gHD', vis 
MMIRNIISISESJSIBSRSEZSALASSBSPERARSSIASSASIREJIAMAASSSSENELEE 
GOSUB 1570 ^Read controi th) Fite 
PRINT fsc CUILD MODE »»5*: PRIM 
IF FUDTt THEN Ci=NODTAL: GOTO 2220 "If tata file ip — "enozv 
ct=0 
CA-CIÓw1: clt=ct “tneremrent counter E "sve 
RFLWePALSES: CTFLGHeFALSES "Peset flans 
PRINT TAB{LFRN{FLONAS (CV) )49) : "Tab & Dispiov uncereecsret 
PRINT STRINGS (VALILNS (CV) ) ," "2; PCHRS £13): then ofr to left 
PRINT RIGHTS(" — "«STRS(CAP 4) t". ",PEDHAS(qC A) ;^ 6 "rt "finie naro 
LINE INPUT *",AS$ "enter dag 
IF A$z"«END" THEN WODTAW-«CAu-1: RETURN "Check for escape 
IP AS=“<STOP" GOTO 2400 
IF LEFTS(AS$,1)«»"«" THEN CTPLGSeTRUES; GOTO 2380 “Ch for re-s -t 
IF LZH(AS)«»1 THEN GOTD 2340 "Test fot recor nc. 
CteCt-1: IF Ciel “HEY Chel *Decrement field ctr 
GOTO 2240 
CAS VAL (MIDS (A$,2)) = IF C$«1 THEN C421 "Get field number 
IF ÜDTAsTRUEÉS AND CA^NORECA THEN Ct=NORECS “Range test field no. 
IP UDTASPALSE* AND Cá»Clà THEN Cá$-Cl4 UE P » . 
RFLS=TRUEA: GOTO 2240 "Set re-enter Flag 
IP LEN(AS)«eVAL(LNS(C8)) GOTO 2400 “Test length 
PRINT "<«<<T Go Lon g»»»": GOTO 2240 “Error mearage 
PLNES (C4) =LNE$ (C3) 1 FCOLS (C4) 2COLS$ (Ct) “Store line & col posn 
PDTAS (C4) =A$ “Store data 
FUDTU@TRUEE: IF C&-NORECS3 THEN RETURN "Set no read date flag 
IP RFL} THEN CtsClt-1: RFLEoFALSES “Reset counter & flag 
IF EDFLG'* THEM RETURN ELSE GOTO 2220 

"CHANGE 
MIIZJLIILIIILIILIIDIIIILIILIISISEIIIEIIIIIIIENEITEITIINI. 
^** This routine allows 3 user to change the ** 
^**? in an existing Elle by field number, Tf ** 
*** no Field number ig supplied from the hi 
"** Command mode the program requesta a field ** 
"** number. The old data is displayed so the ** 
"as usar can ses what was in the field. Also ** 
^** the line and column position are displayed** 
*&ét$6t9?5dStbthtbhbkhutàbtáthhàhthbhéótthhs4bó$kkétühthàdttt 
GOSUB $050; IF A$»"«" THEN RETURN “Read Data File 
GOSUB 1570: IF A$»"«" THEN RETURN *Read Ctl tbl 
EDFLG$<FALSE% “Reset edit flag 
AS=MT DS (CMDS , 2) "Get field no. 
IF VAL(AS$)«1 OR VAL(AS)»NORECA THER INPUT "Record d: ",AS 
IF A$*"c" THEN RETURN "Ho change - return 
IF VAL(AS)20 AND VAL(AS)«esNORECA GOTO 4190 ^Range test Field no. 
PRINT "Line No, out of Range“: GOTO 4150 "Display error meg. 
EDFLGt]TRUEtL "Set edit flag 
CR-VAL (AS) : DPB$5s"Dp* "Set Reci & Dsplay 
BOTS=Ct; TOPICE “Set Rec 4 
GOSUE 4850: GOSUB 2240; RETURN "List/Enter Chg 

"LIST CONTROL 


^&t€84t$5 A kbéhbebbtóbtàtétbtütbthéhhthhdtbhtéttenpónaBB 


“eea This section seta up the parameters for a ** 
^w* listing. Ali Fields, single field or a  ** 
“es range of fielde depending on the ** 
“at entered, "I 
MILIIILISIITITEIEIEIIIIIITIREIITTIPEIZIRRIRILZERLIILIL, 


GOSUB 9050; IF AS=“c<" THEN RETURN 
DPAS="p": AS=M1DS (CMDS, 2) 

IF A$*"" THEN BOTS$»1:TOPÉR«NODTASM: GOTO 4640 
JA*£INSTR(AS,"-"]:IP Jla THEN LNENOB@VAL (AS) : 
BOTASVAL (LEFTS$ (A$,J39-1)1: 
TOFA VAL (MIDS$ (A5, Jù+1}): 

IF BOTEcTOPI THEN GOSUS 4770: 
COTO 4670 

IP LNENGÉ^0 AND LNENOS<=NODTAL GOTO 4680 
PAINT: PRINT "Line Ho. out of Range": 
DOT1*LNENOW: "TOP€$?*LNFEHOS: 


RETURN 


RETURN 
CASOB 4770: 


^LIST DATA PILE 
MIIIIEILIILTIIIEITIITITIITPTITTITITTLTIITIILILILIILITIT 
^** Dinplays or prints the selected part of °** 
^** the data file. Field numbers, line nos, ** 
^** column numbers and dats are output, A igi 


^** Column heading ia available when printing.¢* 
me ZAZYU RRS E SIRES ESTES PSEC ESE EESSELOTEOS EORTC. TS 


a 


"Read Data file 


“Wo prams — Ali 


GOTO 4660 
IF BOTE<1 THEN BOTAa1 
IP TOP$»HODTAM THEN TOPÁsHDOTA* 
*Ga liat 


"Test range 


"Test range of fieids 
"Error message 
PETUR! 


PRINT 

INPUT "Dísplay, Print or Doth (D, P OP DB): ",AS 

PRINT:  DPBB5«-AS: IF A&*"c«" TREN RETURN 

IF A$*-*D* THE? PRIET CHUDLS: PPIIHT CHD25: GO 4550 

IF AS«>"P" AND A$«»*B" GOTO 4756 

INPUT "Position Paper: c/r "A$ 

GOSUB 8910 “Heading 

JCNTi=0 

FOR IÉs»HOTA TO TOPE : 
AS*RIGHTS [* "ASTAŞ {IX}, 4)". ” *Held numbas 


Listing 4 continued: 


458Q 
1850 
4900 
4910 
4920 
4930 
4940 
4550 
4560 
4970 
4900 
4990 
5000 
5010 
7000 
7010 
7020 
7010 
7040 
7050 
7060 
7070 
7080 
7090 
7100 
71119 
7120 
7120 
7140 
7150 
7160 
7170 
7180 
7190 
1200 
2216 
7220 
7210 
7240 
800€ 
BOLY 
8020 
40390 
8040 
8050 
806n 
#070 
8080 
B990 
8100 
8110 
8120 
8110 
B140 
B150 
8160 
8170 
8140 
Bisu 
6209 
as00 
8410 
B420 
8430 
8440 
B450 
8460 
8470 
5860 
B490 
B500 
B510 
8520 
8530 
8540 
8550 
8560 
8570 
B580 
#590 
8600 
B610 
8620 
8630 
8540 
BESC 
8660 
8670 
8580 
LEEN 
8700 
B710 
B720 
B730 
740 
8750 
8760 
e770 
8720 
0790 


IF DPB$e*P* GOTO 4940 

PRINT AF: FLNES (IW) ; TAR (1LE-LEN(PCOLS (LU) hj: 

PRINT POOLS (I3) + TAB (20) rPOTAS (24!) 

TF DPDS«»*p* Gora 4950 

SCNTASSCNTÉ*14 IF SCHTA«18 GOTO 5000 

INPUT "c/r ",A$: SCNT «S20: 

IF DPB$-"D* GOTO 5000 

LPRINT AS; FLNES (1%) ; TAR ( 1LE-LEN(PCOLS (10) )); 

LPHINT FCOLS (14) : TAB (20) ;FIYTAS [3 4} 

LCNTWeTLCNTA*1; IF LCHT$«62 QOTO 5000 
FOR KA«*LCNT* TO 66: 
NEXT: LCtTA20: 


“Screen Line count 
GOTO 5000 


"Teat for end pf page 
LPRINT “End of page spacing 
GOSIB 8510 *teoading 
SIRXT: RETURN 


"WBITE DATA FILE 


""euveosgtsatetühkbéhoktattééhohbhesóéthéb6btt4bóobüoboeódoenbau 


"** This routine wrítes the dota in the acrays** 

"** to a sequential file, =e 

*"ühbeoumnutedethBtethaédttdtttustábaktbkáAdéthtAabbbon 

COstip 1560 

INPUT "Write File if or N); "A$ 

IF Af»"Y" GOTO 7100 

IP AS$«»"N" GOTO 7070 ELSE GOTO GO0BD 

INPUT "Write to Drive (A or B): “,At 

DRV52AS: IP AS="<* GoTo 7070 

IP DRVS«*-"A" AND DRVS«»"B" GoTo 7100 

INPUT "Enter File Name: “PILS 

IF FILS»s"«" Goro 7100 

IF PIL$*»"" THEN FILS=FPILS 

OPEM "O",1,DRVS$-*":"«-FILÉS*".PLE" 

PRINT "Writing (";MODTAS;"] Records“ 

FOR tel TO HODTAN 
PRINT OL ILNESIZUD ;", " COLE CIA) 1", "5 
WRITE Pl,FDTAS|IIT) 


"Get control tab? 


“Line & col Posn 
“fata Field 
HEAT 


CLOSE fL 
+ 


“AGAIN 


“Hat HPSe Ssh PSeKeA SOTHO SPOR STEER TET F ee eE RES 


“ee This section allows the user to: ee 
“ee ], Duild another fata file. er 
“ew 2., Print another date file. oe 
“ee 3, Change another data File. ae 
*ee without leaving the program. ae 
"estréáb«uVéàdlsPFtibtétt?tTETtteoSsPtbttkésbaqybbhábàPttéàbebhboet 


a 


inPUT “Again (Y or M): ",AS 

TP ASz*"N" THES END 

IF A$«»"yY" GOTO 8090 

INPUT “Same Control Table |Y ar W)1 "AS 
IF A$x"«*" Goro 8090 

TF A$«"5E" GOTO 1060 

IF ASc»"'Y" GOTO 8120 

INPUT "Same Data File iy or W): “,AS 

IF A$»"«" GOTO 8120 

IF AS«"M" THEN PUDTÁzFALSES: GOTO 1060 
IF AS$«»*"Y" COTO 8160 ELSE COTO 1070 


“PRINT CONTROL. 


"&tátbtbhónbaóbhAnaBbhtbhbbhbhékagdétuqbbéséohonoeshasn 


^** This routine uses a Jine counter LAO’, =e 
^* when the line number C1% in the record ae 
^** matches [MOS the data is printed at TAR #8 
“ea position C23. After the first data Field è?» 
^** ig printed the program allows the user to ** 


^** realign the Form if nacesmary. oe 
PHO ROCHA PESARERESARHEE THE SHARES HR ECVOStAee He Uhee 


GOSUB 96050: 
PRINT 
INPUT "Display, Print or Both (D, P OR B): ",A$ 
TfDPS$€*A: IF Ag4"«" THEM RETURN 

IP PDPBS«»"D" THER LPRINT 

IF FDPB$«»"D" THEN INPUT "Position Porm: ",A5 
^CIASLINE, C21«5POSN, CHTRASPHRINT LINP COUNTER 
CNTREAS O: :OKS20: LAO 

CIA-VALIPLNES (CNTRE)); C2ReVAL{FCOLS (CNTR3) ) 

IF LEN(FDTAS(CHTRY))-D GOTO 8750 

IF Cli-LNOàÀe1 GOTD #646 


IF AS€w"«" THEN RETURN “Read data File 


"Clear Printer Butler 


*Clear counters k flog 
“bine t/Col posn 

"WD data For Field ? 
“Check for matching lines 
LNOSRSLNOS^1 “tnorement line counter 
IP PDPBS="D" OR PDPBSe"B*" THEN PRINT: GOTO 68606 "Blank Tine 

IP FDPH$«"P" OF FOPBS="B" THEN LPRINT: GOTO 8600 “nlank line 


GOSUB 8840 "Print Field 
ON OK Y GOTO 8750 “Continue or align 
PRINT 


IF FDPB$-"D" THEN A5="¥*; Gro 8730 

INPUT "Alignment OX, Ck Next Field or Quit (Y, C or Oj: ",AS 
IF AS«»"Q" GOTO 3730 

IF POPOS<>"P" THEN PRINT 

TP FUPBS«»"p" THE! LPPINT 

RETURN 

IF AS<>"¥" AND A$«»"C" GOTO 8570 

OEt«O; IF AS="¥" THEM OKt=1 

CNTRASSCNTRESA1: TE CHTRÁ«eNODTAS GOTO 8580 
PRINT: IF PDPD$«»"D" THEN LPRINT: RETURN 


‘taat valid entry 
“Set continue Flag 
“Inc Ctr & Test BOF 


“PRINT FIELD 


*SPERASHANASAOSHAFSSHHTTVOSFOSRSTECeOHOROSCESOSSBET 


Listing 4 continued on page 236 


Circle 6 on Inquiry card. 


You say your eprom program- 
ming needs are varied, but 
your engineering budget 
doesn't permit the purchase 
of that $5,000-$ 7,000 stand- 
alone programmer? 


a.d.s. has the solution! 


Hardware 

The ads Prom Blaster eprom 
programming card sits on the 
|.E.E.E. 696/S-TOO bus as an 
O device. 
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Does not require memory 
locations! 


Handles the following 

devices: 2708's thru 2764's, 
single and three supply parts, 
and the Hitachi 48016 eeprom | 
Device plugs into on-board LIF 
socket. 


Software 

Runs under CP/m* or adsmon 
MC6809 monitor. Price: 
$299.00 A & T + shipping. 
Includes board & software. 


For complete details 
contact: 


ackerman 


digital systems, inc. 
110 n. york rd. 
elmhurst, il. 60126 
[312] 530-8992 *CPim 
trademark 
Digital 


Research, Inc. 


Listing 4 continued: 


BHBOU **5 Chock For «STOP to allow for repositioning** 
aalo “ee tho form. Print date Flelo at ling number °° 


BBZO “et and column Position. 
HB30 Dace acl az edades ra ORIENTIEREN 
6640 = 


8850 IF PDTAS(CNTR$)«»"«STOP" GOTO BUTO 


8860 INPUT “Reposition Form c/r ",291: RETUTN 


0870 IP FDPB5«»"P" THEN PRINT TAB(C24%) ¢POTAS (CNTR) + -Display find 
8880 IF PDPBS«»"D*" THEN LPRINT TAB(C21);PDTAS|CWTRÀ) ry "Print Field 


8890 RETURN 


8910 “HEADING 
8920 LPRINT: LPRINT 
8930 LPRINT "Data File (*";FPILS;"]": LPRINT 


8940 LPRINT CHDlS: LPRINT CHD25: LPRINT 

6950 LOWT 43.7: RETURN 

6560 g 

9000 “READ DATA FILE 

9010 *i&t*ithktotutbtétÁbtétE BO*tOaBRaBbthtttbeséóntéótaoban 
9020 ^** This coukine reagdz a data File snd places ** 
9030 ^** the data in appropriate array. Te 
$5040 ^bhhhk*étbb bb kühbbttéttthtékr Ati khe rb hin ben 
$050 a 


9060 IF FUDT$ THEN RETURN 

9070 INPUT "Form Pils Drive (A or Bj): ",AS: 
5080 IF DEKVSe"«" THEN RETURN 

9090 IF DRVS«»"A" AND DRV$«»"B" GOTO 9070 
91006 INPUT "Enter Form File Namet ",FFILS 
8210 IF TFILS$e"«" GOTO 9070 

9140 OPEN "I",l,DRV$9"1"«PEPILSe",.PLE" 

$130 PRINT: PRINT “Reading ([";PPIL$;"] Form File" 
9140 FOR I-»1 TO 1000 


DRV$RAS 


9150 IF EOF{1} GoTo 9260 

9160 INPUT 4l,PLNES(IT1),PCOLS (IW) 

98170 LINE INPUT #1,A§ 

ate A$*MIDS$(A5;2)»s  FUTAS(IS) eLEFTS (AS , LEN (A8) - 1) 


NEXT 
9200 WNODTAS#It-1 
9210 PRINT: PRINT NODTA* "Form File Entries nead"i PAIRT 
$220 FUDTA=TRUEF 
$230 CLOSE 41 
9240 RETURN 


“regt for reposn 


“Peint column heading 
'Set line counter 


"Rtrip quotas 
“Erom stcing 


Text continued from page 232: 

dle forms with unusual line spacing. 
If the form has unusual line spacing, 
the print program can be stopped so 
the form can be realigned: just enter 
« STOP for the field name and the 
program will stop on the selected line 
at the selected column. Reposition 
Form will be displayed on the screen. 

Once back in the Command mode 
the data can be changed, listed, writ- 
ten to disk, displayed on the screen, 
or sent to the printer. 

Change: 1f the change command is 
used when the program starts up, you 
wil be requested to enter the file 
name for a previously saved data file 
and control table. If you enter C 
while using the FFORM-1 program, it 
will request the field number to 
change, If you enter CN, the program 
will display the current data for field 
N. You can then change the data for 
that field and the program will be 
ready for the next command. 

List: The list command, like the 
change command, can be used with a 


BREAKTHROUGH! 


ously. 
Draw diagrams as 
easily aa typing 


text. 


Cut text from one 
window and paste _ 
it into another. 
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A MULTLWINDOW TEXT EDITOR FOR UNDER $200. 


Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT. 


Divide the screen of your CRT into any combmation of 
horizontal and vertical windows, each with its own 
workspace, Or, windows can share a workspace—so you 
can edit different parts of the same file. 

You get true on-screen editing, plus the ability to add or 


delete any of 10 windows, at any time, anywhere on the 
screen. 


Using CP/M compatible files and simple, easy to remember 
commands, THE ELECTRIC BLACKBOARD™ has 
functions to satisfy the needs of the most demanding 
professional computer sclentist. Yet THE ELECTRIC 
BLACKBOARD" can be used just as productivly by the 
novice within minutes. A step-by-step Learning Guide, 
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designed for the novice, will quide you gently through the 
learning process, 
Unleash the extraordinary power and flexibility of THE 


ELECTRIC BLACKBOARD” on your Z80-based micro- 
computer today. 


Requirea 48k CP/M or CDOS, Z80 processor, and CRT with cursor 
addressing. Diatributed on SSSD 8" diskette, Includes reference 
manual, learning guide, and quick reference card. Price: $198, 
manuals only: $30, 


Call or write for more information: 


SANTA CRUZ SOFTWARE SERVICES 


1711 Quail Hollow Road, Ben Lomond, CA 95005 
(408) 336-2170 


CP/M la a tradamarh of Digital Research COOS is a trademark of Cromemco 
ZRO le a trademark of Zilog 


Circle 344 on Inquiry card. 


Introducing The 


Final 


H ow could anyone call their word processor 
The FinalWord? Take the best features of the most popular 
word processors, combine them and 
add a few more in one text editor/ — | 


formatter and you'd be off to a E 
good start. Then, write the program | | inaorg 


in C to allow user customiza- 
tion and make it capable of 


supporting any printer on the | 

market and you'd be ahead of a m 
everybody else. If you went one | Mark of the ciis 
step further and made your word 


processor transportable from one terminal to 
another you'd have—The FinalWord. 

Supports multiple printers: The FinalWord 
allows you to produce high-speed draft copies on one 
printer, and letter-quality on another. It also means you'll 
never need another version just because you bought a 
new printer. 

User-installable on different hardware: 

With The FinalWord you can upgrade your system and still 
have a familiar screen display. And since we've written 
The FinalWord in C, new versions are available almost 

as soon as new computers. 

Features that go beyond the stars: Look at 
what you get with The FinalWord: automatic generation 
of Table of Contents, Index, footnoting and chapter /section 
numbering; enhanced command sets (delete/move a 
letter, word, sentence, paragraph, page); multiple buffers 
and windows, deletion recovery, true proportional spacing 
and more. And because we wrote The FinalWord to be 
easily reconfigured for different systems, our price can 
be lower. 


Circle 226 on inquiry card. 


x Mark of the Unicorn 


e 
Word processing that goes beyond the stars. 


The Magic 
Features FinalWord WordStar Wand 
Full-Screen Editing Yes Yes Yes 
Directory Access while Editing Yes Yes Yes 
Simultaneous Printing while Editing Yes Yes Yes 
External Commands while Editing Yes Yes No 
Video Highlighting Yes Yes No 
Automatic Footnotes Yes No No 
User-Defined Commands Yes No No 
Multiple File Editing Yes No No 
Deletion Recovery Yes No No 
Supports Multiple Printers Yes No No 
Crash Recovery Yes No No 
Dynamic Include Files Yes No Yes 


Suggested Retail Price $300 $495 $395 


The FinalWord requires a 56K CP/M system and video terminal with cur- 


sor positioning character sequences. It is presently available in 8” standard 
format for the TRS-80 Model Il, Vector Graphics and Altos Systems. There 
are compatible versions for the HP-125, Xerox 820, Cromemco, Micropolis, 
Ohio Scientific and Dynabyte Systems, and there are 544” versions for the 
Heath/Zenith Z-89, Northstar, Apple and Superbrain. Coming Soon: 
The FinalWord for the IBM Personal Computer. 


The FinalWord is available through leading 
retailers, Westico, and Discount Software, 
or directly from: 


Mark of the Unicorn 

PO BOX 423 

Arlington, Massachusetts 02174 
(617) 489-1387 


Dealer and OEM inquiries invited. 
Call for delivery schedule. 
Reserve yours now! 
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Listing 5: A sample data file developed 
with the FFORM-1 program. The data is 
also shown in the completed form in 
figure 4. 

Data File (RIDE) 


Item Lne Col 


No No No Field Data 


l. 4 10 Easyoff Riding Stables 
2. 4 44 Contacti 

3. 4 57 Fred Horseman 

4. 5 10 123 Pony Lene 

5. 5 57 (555) 1231-4585? 

6. 6 10 Mustang, A2 10001 

7, 89 10 Mavrick Supply Company 
g. 9 56 Ea5yoff Riding Stables 
§. 1 10 456 Whitehorse Blvd. 
10, 11 58 Back Gate 

ll. 12 10 Quartechoss, AZ 10002 
12. 13 10 
13. 13 58 Mustang, AZ 10001 

14. 1? 2 Stock 

15 17 20 $78-9 

16 17 37 Livery Wagon 

17 17 51 yY^"terday 

18 17 60 net 10 

I9. 17 70 Ho/Da/¥r 

20 20 5 12 


Soft Pillows 
3.75 


24, 20 74 each 

25 22 5 2 

26 22 12 

47, 22 20 Saddle Glue 
48. 22 &4 37.50 

29, 231 74 case 

30. 24 5 1i 


Saddle sore liniment 
27.60 
box 


data file or used to list the Fields just 
completed. All the fields may be 
listed by entering L; a single field can 
be listed using LN; a range of fields 
can be listed using LN-N, where N is 
the field number (see listing 5 for a 
sample data file). 

The listing of the sample data file 
created with the FFORM-1 program 
contains the item number, line posi- 
tion, column position, and data to be 
printed at that location. 

Print: The print command allows 
you to display either the array data 
(created by FFORM-1) or field data, 
formatted as it would look on the 
form, or the field data can be used to 
fill in the form on the printer. 

When a printout of a form is re- 
quested, the program first asks you to 
position the Form, then prints the first 
field and allows you to reposition the 
form, lt can then print the next field 
and stop for forms alignment check, 
print the rest of the form, or quit. If a 
data field contains « STOP, the pro- 
gram will stop to allow you to reposi- 
tion the form, Figure 4 shows the 
completed purchase order that was 
printed using sample data fields. 

Saving the Data: In the Command 
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PURCHASE ORDER 


EZTA mug 


Easyoft Riding Stables Contact: Fred Itorseman 
123 Pony Lane (555) 123-4567 
Mustang, AZ 10002 
i Mave lok Supply Company snp io, _Eanyoff Riding Stables 
atmbéss 456 Whitehorse Blvd. ADDR Back Gate 
Ln Quaterhossa, AZ 10001] cim Musteng, Az 10001 
‘on MO MO WOW De Qai Soap v Dait 
Stock 578-9 Livery Wagon | Y'tecday Mo/Da/Yr 
urne | maet PLEASE SUPPLY TEMAS USTED PEU Pma utr 
es ea Eee mi 
ed van Saddie Glue 37 case 
I5 Saddle sore liniment 27 box 


DP CERT AMT 


Cus CHE FAURE AuT APPEAS ON Abt MADRES PACKAGES [anan seni 
"C us 

US mAMDIATUT H FOU ABL UNA TO $e COM ——7 73 
MATE ORONA Wr DATE SACR A 


ORIGINAL 


Reforma. 15 144 


op ae wq 21H 


COMES OF «Qui iv» a | wile Cites Gy al 


LIV ek le? 


Figure 4: The result of the FFORM-1 program, The information on this form is the same 


as that in the data file in listing 5. 


mode, the program can be ended by 
entering E, You then have the option 
of writing the data arrays to a disk 
file for future use or rerunning the 
program. 

Depending upon your needs, you 
can add a number of enhancements to 
Se SS Er | 

These programs work 

best when there is 
constant use of a 
standard form, such as 
insurance forms, 
applications, or govern- 
ment paperwork. 


OH ss eee O 
these programs that will make them 
easier to use, for example: 


9 Multiple page forms with more 
than 100 data fields 

€ Command letters ín either upper- 
case or lowercase 

© Left- or right-justified data fields 
@ String or numeric fields 

€ An alert to any entry-required 
fields 

9 Print constants from the control 
table 


® Special editing and range checking 
of data 

9 Use of the INP statement instead 
of INPUT to eliminate the need of the 
carriage return for completely filled 
fields 

® Making a mask that looks similar 
to the form to be filled in and placing 
it over the screen—then filling in the 
data in the mask fields (this enhance- 
ment requires the use of a display that 
has an addressable cursor) 


Most of these enhancements could 
be implemented by expanding the 
number of fields in the control table, 
then adding more code to support 
them. 


Summary 

Ihe Fill Forms System is a rel- 
atively simple set of programs that 
can be used in a wide variety of situa- 
tions, They work particularly well in 
situations where a standard form is 
required —for insurance agencies, ap- 
plication forms, or government docu- 
ments, The more complex the form 
and the more frequently it is used, the 
more time you'll save by using this 
system. E 


Circle 54 on inquiry card. ==)» 


“Okay, which entry-level, single- 
user microcomputer should Town?” 
The BOS M System. 

Miss multi-user system should 


own 
The BOS M System. 
“If I want a larger system with the 
ultimate in performance and 
capacity, what should I own?" 
The BOSM System Multiprocessor. 
"How much more does it cost to 
own a single-user set-up and 
upgrade it, than to start with a 
larger system?" 
Not a penny more. 
"Can I have diskette, tape, and 


large rigid disk storage?" 
Yen. 
Dealer and OEM 
Inquiries Welcome 


"How about really goodaccounting ‘Well, this is important... will 
software?” service be available when I need 
The MBSI* package (GL, AR, AP, it?” 

PR, OE/INV, Sales Analysis — all Yes, with a large dealer network, 


in Cobol) is probably the best strategically placed maintenance 
available on any system...this is depots, and fast factory repair 

one you have to see to believe. turn-around. 

"How about Word Processing?" "Sounds great! But isn't it too good 
WordStarmni, and others. to be true?" 

"Can I run all the other software No...and it's not even expensive! 
I've seen?" So, why take a chance with 

Yos, if it's CP/M* ** compatible, somebody else? 

almost certainly! 

"Will I have to change the "Okay, how can I get one?" 


mperetung ¢ stem whan I A a Contact your dealer, systems 
with BOS/TURB house, or consultant — or call us 
i ion a it. toll-free! 


Business Operating Systems, Inc. 
2835 East Platte Avenue 

Colorado Springs, Colorado 80909 
In Colorado Call: (303) 634-1541 
Toll Free Number: 1-800-525-3898 


APPLICABLE INDUSTRY STANDARDS: 8-100 [EEE 606 » RS 232, HDLC, SDLC, Asno, Syno * CP/M^** TURBODOS"*** « 8" soit meciored diskaties © ANSI X3/B8/18 Tape Cartridge 
* Micra Business Satiware, Inc. * ** Trademark of Micropro Ini. Corp., San Ralael, CA © *"*Registered Trademark of Digital Research + ****Soltware 2000, [nc. 


Product Description 


Tele-VIC 


Commodore Breaks the $100 Price Barrier for Modems 


A really good modem takes a 
telephone number stored in your 
computer's memory, dials it, selects 
the appropriate originate/answer fre- 
quencies, and starts communicating 
at 9600 bits per second (bps). Unfor- 
tunately, a really good modem can 
also cost as much as a good used car. 

if you are willing to dial your own 
telephone, set a manual switch to 
select originate/answer frequencies, 
and settle for 300 bps, Commodore's 
new modem may be an inexpensive 
solution. In fact, for the price of a 
moderately good 1200-bps modem, 
Commodore will sell you its modem 
and a VIC-20 home computer to go 
with it. 

The modem is the VICMODEM. It 
is contained in a slim plastic case with 
an edge connector at one end and a 
modular telephone jack (for the hand- 
set cord) at the other. The edge con- 
nector attaches directly to the 
VIC-20, which has a special telecom- 
munications slot to accept this 
modem or Commodore's RS-232 in- 
terface (see photo 1). (The VIC-20 is 
named for the Video Interface Chip, 
which provides the necessary inter- 
tace between the computer and a 
television set. The VIC-20 has built-in 
connectors for a television (RF) and a 
video monitor, It also has a type- 
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Max Lebow 
2121 Locust St. 
Philadelphia, PA 19103 


writer-style keyboard, which is 
unusual for a computer in this price 
range.) 

The modem is compactly designed 
on a single circuit board and con- 
forms to the Bell 103 modem frequen- 
cies. It uses Motorola modem 
integrated-circuit chips and has a 
crystal to ensure frequency stability. 
Selection of originate or answer fre- 
quencies is accomplished manually 


by setting a small slide switch on the 
side of the unit. A carrier-detection 
LED (light-emitting diode) is also pro- 
vided. 

A cassette contains the object code 
for the interface program VICTERM 
l. The features included in this soft- 
ware are impressive. They include: 


Word wrap: 1f the word at the end of 
a line is too long to fit on that line, it 


Photo 1: This low-cost modem for Commodore's VIC-20 home computer takes a 
modular plug from a telephone handset and plugs directly into VIC-20's telecomputing 
slot. The modem shown here is a prototype with a provisional model number. 


WW p+ e*- + m. eT 
M Announcing 
A Media Event From IMS 


n ] qr — + + i 


H ip^ Sar up 


The New 8000 SX Micro Computer System With Winchester And Floppy And Tape 


Winchester technology The new 8000 SX Micro The floppy subsystem offers powerful TurboDOS. 

brought a tremendous increase Computer System withWinchester up to 1.2M byte per 8" drive. For all the facts and the 

in capacity but it also dumped plus Floppy and Tape. It lets you The bulk memory subsystem, location of your nearest IMS 

a big problem in your lap. back up and restore a single file an incremental cartridge tape International dealer, call us today 
How to dump all that data? or a complete drive with drive, stores up to 17M byte on at (714) 978-6966. Or write: 
Trying to transfer 10 to 40M maximum efficiency. a single cartridge. 

bytes of data between Winchester Choose from 10, 20 and 40M And, of course, the computer n WI 

and floppies takes an armload byte Winchester subsystems, with itself offers proven IMS top per- | K A ) 

of diskettes and a lot of time. error detection and correction, formance and reliability Compare INTERNATIONAL 
Cartridge tape is fast, but not capable of loading a 20K byte its full 2-year warranty. We M Ronin MO Dabam 


efficient for random file handling. system program in less than Operating systems include uA Carson City NY B97 
Answer? a second. CP/M, MP/M, and the incredibly ‘telex: mo S95 00] UN 


CE M & MPM, TM of Digital Research -TurboDOS, TM of Software 2000 + FM$-80, TM of DIR Associates e WORDSTAR, TM of MICROPRO - ACCOUNTING PLUS, TM of SOFTWARE DIMENSIONS 


Circle 166 on inquiry card. 


Circla 150 on inquiry card. 


CHOOSE... 


Choose an Apple Desk 


A compact Bi-Level desk ideal for ihe Apple com- 
puter system. This 42" x 29%" desk comes witha 
shelf to hold two Apple disk drives. The top shelf for 
your TV or monitor and manuals can also have an 
optional paper slot to accomodate a printer. It is 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail- 
able on the 52” x 299" version of the Apple desk. 


Choose a Micro Desk 


The Universal Micra desk accommodates the 5-100 
type microcomputers. The desk Is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is a 20.75 inch wide opening with a 
25.50 inch [ront-Io-rear mounting space, 


Choose a Mini Rack 


Mini racks and mini micro racks have standard vent- 
ing cable cut outs and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 60", or 72" desk 
model in a variety of colors and wood lones., A 
custom rack is available (or the Cromemco, 


Choose a Printer Stand 


The Universal printer stand fits the: 
Cenironics 700's Diabla 1600's & 2300's 


Dec LA 34 T.i. B10 A 826 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300's Anadex 9500's 


Delivery in days on over 200 styles and colors in 
stock. Dealer inquiries invited. 


ELECTRONIC SYSTEMS 


: 


COMPANY 


17129 S. Kingsview Avenue 
Carson, Califarnia 90746 
Tetsphone: (213)538-9601 
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Product Description 


is whisked to the beginning of the 
next line. This feature is particularly 
useful for the VIC-20 with its max- 
imum line length of 22 characters. 
Without this word-wrap feature, the 
screen would quickly become clut- 
tered with many word fragments at 
the beginnings and ends of lines. (A 
40-character-line software option for 
the VIC-20 is under consideration. 
However, it would use a 3 by 5 dot 
matrix to form the characters and 
might be difficult to read.) 

Half or full duplex: Half duplex 
means that the “echoplex” used by 
some data networks is not utilized. 
Communication still takes place in 
two directions on two frequency- 
multiplexed "channels," but the host 
computer no longer echoes what the 
user types. Instead, the VIC-20 
displays what the user types directly 
on its own screen. This feature is also 
menu-selectable. 

Color separation: In the half-duplex 
mode, the software can display what 
the user types in one color, while 
displaying the host computer's output 
in another color. This feature makes 
user-computer dialogues easier to 
read. 

Data rate: This selection on the menu 
goes from 0 to 300 bps. Some data- 
communications aficionados may 
turn up their noses at a data rate of 
300, but most economy modems do 
not exceed it, Three hundred bps 
translates into 300 five-letter words 
per minute. This is faster than most of 
us type and faster than a radio an- 
nouncer can read, 

Five parity settings: These are also 
menu-selectable. They are: even 
parity, odd parity, parity set to one 
(mark), parity set to zero (space), and 
no parity (eighth bit treated as data). 
This feature goes a long way toward 
assuring that the modem will make 
the VIC-20 compatible with most 
8-bit-byte transmission schemes. 
More on this feature later. 

By now, a cartridge with even 
more features should be available, 
priced around $50. 

If. you decide not to buy the 
VICTERM I software, Commodore 
provides a free printed copy of a 


short BASIC program with the 
modem (see listing 1). You key this 
program in before dialing and even- 
tually record it on your own cassette. 
It has none of the features listed 
above for the VICTERM I software. 

What do engineers at large data 
networks recommend when using an 
inexpensive modem to connect to 
their expensive computers? Mike 
Marburger, Tymnet's Eastern Region 
Technical Manager, recommends set- 
ting parity to zero (space) on the 
modem and typing control-H im- 
mediately after the Terminal Iden- 
tifier (TID) to disable Tymnet's 


At a Glance 


Name 
VICMODEM 


Lise 
Telecommunications for the ViC-20 


Manufacturer 

Commodore Business Machines Inc. 
4681 Moore Rd 

King of Prussia, PA 19406 


Dimensions 
Approximately i5 by IO by 3.75 cm ib by 
4 by 1% inches | 


Price 
5109 95 (includes $9.95 VICTERM | 
cassette software} 


Hardware Needed 


ViC-20, modular telephone, television sei 
| or video monitor, cassette recorder 


Software Needed 


VICTERM | cassette software or cartridge 
equivalent 


Hardware Options 

lf you already own an acoustic coupler, it 
can be used with Commodore's 5-232 
Interface 


Features 

Direct connection to VIC-20 and 
telephone, crystal control, carner-detect 
LED, originatefanswer switch. Min 
VICTERM |; word wrap, color separation 
[see text}, menu-selectable data rate, 
parity opbions, cursor (orvof) 


| Documentation 
User-Inendly, step-by-step, inlustrared 
manual 


Audience 
Anyone desiring an inexpensive telecom 
munication device 


Volume No. 4 


IMP Debuts 


A Generation Bayond 
MuMath and FORTRAN 

Penn Yan- 
Programmer/Engineer John 
Clarke has released his IMP 
(Instant Mathematical 
Programming) for use with all 
UCSD p-System machines, as 
well as for CP/M users with 
Pascal/M. The program, which 
was introduced at $225, 
permits anyone (yes, a non- 
programmer) to generate 
sophisticated Pascal programs 
to solve complex linear and 
non-linear equations. 


IMP Writes It 

The (MP software first 
simplifies an algebraic problem 
Statement (entered in simple 
text form), then writes a Pascal 
Source program which, when 
compiled, gives the user a 
solution The compiled 
program then permila the user 
to interactively redefine 
constants or variables, or to 
maximize given parameters. 
Aleviewers claim this system 
may replace FORTRAN as the 
engineer's computer standard 


TURNKEY CHEAPER 
THAN CP/M 


Eliminate Need for Operating 
Syatem Boot to Run 
Applications Approach (End 
Users Fieliavad) 

P-System Tumkey Packages 
are now available for 
applications developers to 
distribute with their programs. 
The software allows the end- 
user to "Boot and Run" without 
needing to learn about 
operating system commands. 
Full backup. editing and file 
handling capabilities also 
available at a traction of Ihe full 
system cost, This should 
prove to be a boon to systems 
houses and it’s cheaper than 
CP/M! 


LOGICALC (TM) 


moves "Calc" 
Software to 
UCSD Environs 


LOGICALC (TM) glves 
spreadsheet capability to all 
those other micros. Does 
-Does Regression Analysis 
-Accepts Ostabese In-Out 

Penn Yan- Logicalc (TM) has 
swept the Pascal world by 
storm. Only $295 a complete 
package. 


PENN YAN, NEW YORK 


RADIO SHACK II, ili 
GET p-SYSTEM 


Now Can Share Programs 
with Apple, DEC end IBM 

Penn Yan- PCD Systems. 
who originally instated the p- 
System on the TRS-80 Mode! li 
have announced release of the 
complete system tor the TRS. 
BO Model lil. The p-System 
requires a 48K Model Il with 2 
disk drivas. Now Radio Shack 
users can wrile programs 
compatible with Apple, 
Commodore, IBM (Personal 
Computer) and DEC machines 
(and vice versa). 

A spokesman from the 
company noted that p-System 
software for DEC, Altos, Terak 
and Apple are already available 
from PCD Systems, inc 


Chapin Refuses to 
Reveal True Meaning 


of CPR 


Penn Yan- Chip Chapin, who 
recently released his CPA 
“text formatter’ refuses to 
reveal the true meaning of his 
new program's title. 

CPR, which was designed for 
use with the UCSD p-System 
operating system software, 
takes raw text files produced 
Irom the Editor and formats 
them for printing. At $195, 
CPR provides sophisticated 
word processing capabilities 
lor a fraction of the cost 

So, when someone mentions 
CPA, don't think "first aid”, 
think "text aid", 

Now available at PCO 
Syatems, Inc. 


&CP/M i5 a im o! Digiti Research 

OES, PDP-11 LS-11 B RT-11 weim 
of Digital Equipment Corp 

*MuMath te a Im of Microsofl 

* p. Syatem is a tm of the Regents of 
Cafoma 

TRS Mode! lí, ili A TRSDOS ere tm oj 
the Tandy Corp 

& Z-BO is o tm o! ZRog Corp 


system for the 80's. 


Wascal Computer Besion 


UCSD p-System To 
Burst CP/M's Balloon 


Experts predict 8-Bit to 16-Bit Portability Crucial 
Support from IBM, Texas instruments, Philips, Hewlett 
Packard, Commodore Announced 

San Diego- Sources close to the battle predict that recent 
Version IV O release and the master design that allows 
programs complied on an 8-bit machine to run unchanged on 
the new 18-bit micros wil! give the p-System the "industry 
standard" status presently enjoyed by CP/M. They say that 
SofTech and PCD Systems have come up with the most viable 


Crass assemblers and "Pseudo-Code" allow programs 
developed on an 8-bit 6502 (such as Apple or Commodore) to 
be transported to a 18-bit 8088 (IBM) or LSI-11 (DEC) in 
OBJECT CODE FORM. À program can be executed without 


change on dozens of different machines with any common 


terminal. 


Structured Programming lowers Maintainence Costs 

P-System structured languages give developers powerful 
tools. A complete implementation o! Pascal (plus many useful 
extensions) is available, aa is FORTRAN-77, which supporta 
the ANSI-77 subset for that language A new BASIC compiler 
and a full range LISP interpreter round out Ihe high level 
languages available. The structured approach to programming 
eliminates maintenance headaches which plague present 
users of standard BASIC and FORTRAN systems. 


Speed No Longer an issue 


Linkage of Code segments in assembly language and/or use 
of the NATIVE CODE generators give compact code without 
(ho sacrifice of speed expected from p-Code interpretation. 
One can have one's cake and eat it too! 

Dynamic Memory Management 

Virtual operating system characteristics with nearly unlimited 
overlaying of program segments allows the user to run larger 
programs than other microcomputer operating sysiems. 
Program chaining, print spooling, 128K addressing capability 
and efficient usa of system library units, universal screen 
control coding, and many peripherals configurations are fully 
supported. Command files, asynchronous I/O processing, p- 
Code debugger, procedural cross referencer and many more 
capabilities are being hailed by thousands of users. 


20% Off List 


Penn Yan- PCD Systems is 
giving purchasers 20% off 
SofTech Microsystems 
suggested list price for those 
who buy a complete UCSD 
Development System by July 
1st. Operating System, File 
Handler, Screen Editor (with 
word processing capabilities) 
system Library, Assembly 
Code Linker, Pascal Compiler 
and tuil documentation over 
1000 pages ie being sold for 
only $600 complete. 
Compare other systems of this 
power and capabllity at three 
times the price! 


For a Catalog of 
UCSD p-System 
and Applications 
Software 


write to PCD Systems, Inc. 
POBox 143 
Penn Yan, NY 14527 
(315) 536-7428 

{or stop in, Penn Yan is no 

stranger than Armonk) 
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Cross Assemblers, File 
Conversion Transfer 

A complete set of native code 
generating cross assemblers 
generate absolute or 
relocatable code for ihe Z-80, 
Z-8, BOBO, PDP-11, LSI-11, 
6502, 6800, 6809 and 9900 
microprocessors and are 
avaiable through PCO 
Systems. File conversion 
programs for transferring data 
between TASOOS. CP/M, RT- 
11, Microengine and IBM 
3741 formats and p-System 
format add depth to sysiem 
capabilities. 
Complete Portable 
Environment 

The standard p-System still 
includes that amazing screen 
editor (with ils programming 
and word processing modes), 
file handler, interpreter. 
formatter, backup and 
configuration programs, and 
your choice of compiler. PCD 
Systems together with UCSD 
and SofTech have advanced 
the state of the art! 


k 
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incredible Advantage 
over IBM and Apple. 


The ADVANTAGE" desktop 
computer from North Star is 
better in every category than 
either the IBM Personal 
Computer or the Apple il. 
Compare for yourself! 


Incredible Data Storage: 
The ADVANTAGE has twice 
the diskette capacity of either 
the IBM PC or the Apple Ill. 
This means you have twice 
as much information at hand. 


Incredible Graphics: 

The ADVANTAGE gives you a 
higher precision display. A 
revolutionary software 
package called BUSIGRAPH™ 
is provided at no extra 
charge for preparing graphs, 
bar charts, and pie charts. 


RETAIL PRICE PER KILO- 
BYTE OF HSK STORAGE 


Incredible Software: 

The ADVANTAGE Is fully 
CP/M" compatible. Neither 
IBM nor Apple provides this 
ability to run the broadest 
range of industry-standard 
applications. In addition, 
only North Star offers 10 
application packages for 
word processing, financial 
analysis, accounting and 
data base management. 


Incredible Convenience: 
ADVANTAGE is the only one 
of the three that's fully- 
integrated. It fits attractively 
on your desk without the 
clumsiness of the multiple- 
enclosure, multiple-cable 


approach taken by IBM and 


Apple. 


Incredible Price: 

The ADVANTAGE from North 
star offers you the best in 
price/performance. You get 
more data storage per collar 
Invested, more applications 
programs, more available 
languages, and more 
graphics capabilities. At an 
incredible list price of $3999, 


To find out more about our 
incredible family of desktop 
computers with graphics, call 
TOLL FREE 800-447-4700. 
(Illinois 800-322-4400.) 

North Star Computers, Inc. 
44440 Catalina St, San Leandro, 
CA 94577 USA (445) 357-8500. 
TWX/Telex CÓ 366-7001. 


Noh Stew, BUSIGHAPH Ore kodens cf Nom 
Ser Coppa ie CP/M b omnc dena Dio 


THE INCREDIBLE ADVANTAGE COMPUTER COMPARISON CHART 
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a BY MANUFACTURER 
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totfeuntiiote Oval Pippy Disks, Monochrome Display, Keybeord, CPU, 84K bytes (oc mining) RAM Mamory, ond Printer Mderioce 
Über Ure nr OF AR, November 1981. 
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Product Description = 


Listing 1: A simple BASIC program that allows the Commodore VIC-20 to com- 
municate using the modem, VICTERM I, a more sophisticated program, is available at 
extra cost. 

100 GPENS-2,-3,-CHRS$(4)2O0TAMF C285) , TC 255) 

210 FOR.IZZ2TOA64: TC. S JS NEXT3T(13)7213:TC20) SB: RUZ)B8 :CT 5 

220 FORJ«s65TO090:K2,1 32: TC I2 ZK S HEXT:FOR.JZ91T0955TCJo 2 J* NEXT 

240 FORJzs193T0218:KzJ-128: TCI)2&SK? NEXT: TCT14^6)2162T(1333)216 

240 FO0RJ-0T0255:K2TCUI) : TFK<>OTHENF(K) s JF CK +128)=.) 

270 HEXT:PRINT"Z 

300 BETHS5,Af:SRzZST:IFASZ""ORSRC2DTHEN21D 

3105 PRINT" M"CHRSCFCASC (A$) 2972 LFFCASCECAS) ) Z JATHENFRINTCHRS$ € 34); 
304 GOTOS00 

410 PRINTCHRS$4RUD)" IHIS"T:BETAS: IFAS< >" THENFRINTHS, CHRO TCASC(AS) DD; 
415 CT=CT+1: [FCT=ATHENCT=0 2 RVH164-RV 

320 JF(PFEKC37151) ANDAS4 HLTHENS 2O 

330 GOTOS00 


| P. erformance 
At an Economy Price! 


InterSystems has done it again! The new Series III operates at 6 MHz and 
includes software to fully utilize the 256K high speed memory. You can buy 
it from BRIDGE for $5545—check out these features. . . 

e Operating system software that effectively utilizes the 256K RAM 

e CP/M 2.2 and Cache BIOS ™ that speeds operation up to 4 times 

e 6 MHz CPU with powerful 1 MByte memory management system 

e 256K memory—6 MHz with parity and 8/16 bit transfers 

€ 5-100 Bus follows IEEE 696 Standards 

e Two serial ports and four parallel ports with two interrupt controllers 

e Dual double-density soft-sectored 5/4" drives (0.8 MByte total) 

® Easily upgraded to 6-user MP/M system. 


But we are sure that you want turnkey operation, so we have packaged a 
system that includes . . . 

e InterSystems Series III Computer P/N CB-256/525 

€ BMATE " screen oriented text editor/word processor 

® Zenith Z-19 or Televideo 950 Terminal. 


INTRODUCTORY OFFER 
ORDERING INFORMATION List 


InterSystem CB-256/525 Computer with software $6545. 
As above with BMATE™ and Zenith Z-19 Terminal — 7590. 
Asabove with BMATE "' and Televideo 950 Terminal 7935. 


For something still more powerful, ask about the BRIDGE enhanced 
systems, including the FORTRAN Development and the Compiler sys- 
tems, based on InterSystems computers. 


Call to order, or send for complete information. Dealer inquiries invited. 


Dour Sys eas r BRIDGE 


Authorized Distributor b d Computer Company 


ONE BRIDGE STREET 

Cache UOS is á Ensdemark of Ithaca InberSpsortios, Iret. 
NEWTON, MASS. 02158 U.S.A. 
Cai T PHONE: (617} 244-3203 
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default (automatic) echo state, 
Tymnet can, at the interface to a host 
computer (not a terminal or home 
computer), routinely strip parity 
coming in from terminals and 
microcomputers and put on whatever 
type of parity the host computer re- 
quires, 

General Electric Information Ser- 
vices Company operates a network 
similar to Tymnet, although GE's is 
much larger. In fact, it is the largest 
international data-communications 
network in the world. Robert Mc- 
Calley, manager of the communica- 
tions and distribution system, recom- 
mends setting the modem to half 
duplex and no parity (treating the 
eighth bit as data) before logging on. 

Keith Boyer, a spokesman for 
Compuserve's technical services, 
noted that although any parity setting 
will put ASCII characters on the 
screen, the eighth bit must be send- 
able and receivable as data in order 
for Compuserve's A and B file- 
transmission protocols to work prop- 
erly. These protocols are used for im- 
portant functions such as down- 
loading programs to user memory. 
Also, transmission of some graphics 
characters requires the eighth bit. The 
"no parity" selection on the 
VICTERM I menu should be selected 
when using the A and B protocols or 
graphics programs. 

As this article was being com- 
pleted, The Source had some infor- 
mation for VIC users in its Com- 
modore Business Machines database. 

The VICMODEM was developed 
under the watchful eyes of Michael 
Tomczyk. The development process 
took four months from start to finish, 
he said in a recent interview. The 
toughest part was bringing it in at the 
right price. Tomczyk, who has an 
astute sense of the marketplace for 
home computers, assessed the future 
of the modem this way: "We think 
this modem may sell as many VICs as 
the game cartridges." 

With a growing number of giant 
publishing firms gearing up to supply 
electronic newspapers, videotex, and 
other home data products, he may 
well be right. m 


High-speed printer 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed 
dot matrix printer that gives you sharp, clear printouts. It 
prints crisp, clear copy at speeds over 150 characters per 
second with quiet smoothness. 


Baud rates from 110 to 9600 are user-selectable. 


Versatile printer 


The 25 prints the entire 95-character ASCII set in upper 
case and lower case with descenders, in a 9x9 matrix. Also, 
33 block graphic characters — which are compatible with 
the Heath/Zenith 89 All-In-One Computer and the 19 Smart 
Video Terminal — let you create graphs and charts. All func- 
lions and timing are microprocessor-controlled. 

Plug-in ribbon cartridges make ribbon replacement a 
no-mess snap. 

The 25 works with most computers and terminals — 

using an RS-232C Serial Interface or a 20 mA 

current loop with handshaking control signals. 


WORDS PEP ^E 


NEW HIGHER PRINTING SPEED, 
NEW LOWER PRINTER PRICE 


Low-priced printer 


The 25 has all the features you've been looking for in a high- 
quality, high-speed dot matrix printer — for only $1095 in kit 
form, or for only $1595 assembled and tested. 


Free demonstration awaits you at 
your Heathkit Electronic Center 1 


Pick the store nearest you from the list below. And stop in 
today for a demonstration of the new Heath/Zenith 25 Printer. 
If you can't get to a store, send $1.00 for the latest Zenith 
Data Systems Catalog of assembled commercial computers. 
We'll also send you a free copy of the latest Heathkit® 
catalog. Write to Heath Company, Dept. 334-874, Benton 
Harbor, MI 49022. 


HEATH/ZENITH 


Your strong partner 
`O | 


*150 characters per second 


Visit your Heathkit Electronic Centert 
Where Heath/ Zenith Products are displayed, sold and serviced. 


PHOENIX, AZ SACRAMENTO. CA ATLANTA, GA BALTIMORE, MD 

2727 W. Indian School Rd. 1860 Fulton Ave 5285 Roswell Rd V13E Joppa Rd. 
602-279. 524? 916-486-1575 404-252-4341 301-861-4446 
AMAHEIM, CA WOODLAND HILLS, CA — CHICAEU, IL ROCKVILLE. MD 

330 E Ball Rd 22504 Ventura Blvd 3462-56 W. Devon Ara, 5542 Nicholson Lene 
714-778-9420 213-883-0531 312-583-3920 301-881-5420 
CAMPBELL, CA DENVER. CO DOWNERS GROVE, IL PEABODY, MÀ 

2350 S. Bascom Ave. 5940 W. 35ih Ave. 224 Ogden Ave 242 Andover St (R1 134] 
406-377-8920 303-422-3408 312-852-1304 617-531-9430 

EL CERRITO, CA AYON, CT INDIANAPOLIS, IN WELLESLEY. MA 

6000 Potrero Ave. 395 W. Main St (RI 44j 2112 E Gand Si 165 Worcester Ave. (Rt, 9) 
415-236-8870 203-678-0323 317-257-4321 617-237-1510 

LA MESA, CA HIALEAH, FL MISSION, KS DETROIT, MI 

6363 Center Or 4705 W 16th Ave. 5960 Lamar Ave 18645 W Eight Mile Ag 
714-461-0110 305-023-2280 943-362-4496 313-535-6480 

LOS ANGELES, CA PLANTATION, FL LOUISVILLE. KY EAST DETROIT. MI 
2303 5. Hower 5I 7173 W Broward Bhd 12401 noue Rg 18149 E. Eight Mite Ad 
213-749-0261 305-791-7300 502-245-7811 313-772-0416 
POMONA, CA TAMPA, FL KENNER, LA HOPKINS, MN 

1555 N Orange Grove Ave. 4019 W. Hillsborough Ave 1900 Veterans Mam. Hwy. 107 Shady Dak Ad 
714-623-354 813-886-2541 504-467-6321 612-938-6371 


REDWOOD CITY, CA 
2001 Middlefield Rd. 
415-365-8155 


3T. PAUL, MM 
1645 While Bear Ave 


tHeathkil is a registered trademark ol Heath Company. Heath Co 
are wholly-owned subsidianes of Zenith Radio Corporation Hesthkit Electronic Centers are operated by Vertechnology Electromcs Corporation 


ROCHESTER, NY FRAZER, PA SAN ANTONIO. TX 
937 Jefferson Rd. 630 Lancaster Pk (At. 30] 7111 Blanco Rd 


812-778-1211 716-424-2560 215-647-5555 532-341-8876 
BRIDGETON. MO M. WHITE PLAINS, HY PHILADELPHIA, PA MIDVALE, UT 
McKelvey Rd 7 Reservoir Ad 6318 Roosevelt Biva 98 East 7200 South 
14-291-1850 914-761-7690 215-288-0180 801-566-4626 
OMAHA, WE CLEVELAND, OH PITTSBURGH, PA ALEXANDRIA, VÀ 
9207 Maple St 26100 ag | ly Bhd 3482 Wm Penn Hwy 620} Richmond Hwy 
402-381-2071 215-282-7553 412-824-3564 703-765-5515 
ASBURY PARK, NJ COLUMBUS, OH WARWICK. Al VIRGINIA BEACH, VA 
1013 State Hwy 35 2500 Morse Rd 558 Greenwch Ave 1055 Independence Bivi 
201.775.1233 614-475-7200 401-738-5150 BM -460-0997 
FAIR LAWN, HJ TOLEDO, OH DALLAS. TX SEATTLE. WA 
35-07 Broadway (A1 4) 48 8 Byrne Rd 2715 Ross Ave 505 8th Ave N 
201-791-6995 419-537-1887 214-826-4053 206-682-2172 
AMHERST. NY WÜDDLAWN, OW FORT WORTH, TX TUKWILA, WA 
3476 Sheridan Dr. 10133 qp Pike 6825-À Green Oaks Ad 15439 53rd Ave. S. 
716-835-3090 513-77 1-88 B17-737-8822 206-245-5358 
JERICHO, LI. NY OKLAHOMA CITY, OX HOUSTON, TX VANCOUVER, WA 
15 Jeriefio Torngake 2727 N W Expressway 1704 W Loop N 5168 € Chakiov Dr. e1 
516-334-8181 405-848-759 713-869-5263 206-254-4441 
MILWAUKEE, Wi 
ny and Vertechnology Electronics Corporation 5215 W Fond du Lac 
414-373-3250 
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Lowercase Descenders 
for the Epson MX-70 


Like most home-computer owners, 
] wanted a printer and, like most, 
couldn't afford one. But as prices 
began to fall, I gradually realized I 
could afford the Epson MX-70. 

The MX-70 uses ordinary paper 
and has a graphics mode, but unfor- 
tunately it does not do lowercase 
descenders. This didn't worry me too 
much because most of the printing | 
wanted to do was program listings. 

However, after working with the 
printer, [ realized that although the 
MX-70 has eight print wires, it uses 
only seven in text mode. That meant 
lowercase descenders would be pos- 
sible by switching to the graphics 
mode at the right time and using all 
eight print wires to create the lower- 
case letters. 

Strangely enough, the MX-70 can 
print true descenders mechanically, 
but electronically the option was not 
available. I decided to write a 
machine-language program to modify 
the output. 

The technique is to have a small 
program that examines the output of 
a printing routine, It looks at the 
ASCII (American Standard Code for 
Information Interchange) character in 
the microprocessor's A register to see 
if it is a lowercase letter with 
descender (e.g., g, j, p, q, or y). If 
one of those letters is not in that 
register, then the program jumps to 
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the standard output routine and 
prints the character in the normal 
way. 

If, however, the letter requires a 
lowercase descender, the program 
switches the printer into the graphics 
mode and outputs a string of data 
that drives the printing pins to con- 
struct the improvised character (see 
listing 1), 

The program assumes that the 
printer controller card is in slot 1. The 
equates (EQU) in lines 19, 20, and 21 
must be changed for other slots: for 
slot 2, add hexadecimal 100 to the 
numbers, for slot 3, add hexadecimal 
200, and so on. 

If the character style is not to your 
liking, it can be changed by modify- 
ing the appropriate data string, The 
format is 5 dots wide and 8 dots deep, 
with the first byte defining the lett 
side of the character and with the 
most significant bit at the top. The 
data string must end in a zero, as this 
is the delimiter for the program. 

The program can also be extended 
to modify other characters or create 
some that are not in the standard 
ASCII set, for example: 


eto change the number sign (4) to the 
English pound sign (£) 

eto intercept normally unprintable 
codes (0 through 7) and print graphics 
*to print Chinese characters 


Plan the character you wish to 
design on graph paper. Convert the 
vertical columns into hexadecimal 
values using the tables in the MX-70 
operation manual (remember the top 
bit is most significant). Then insert 
the resulting string into the source 
code in the DATA1 file (line 93), and 
insert the representative ASCII code 
into the "match" string (line 87). If 
you add a string at the end of the 
DATAI file, you must also place the 
matching ASCII code at the end of 
the match string. 

The program resides at hexa- 
decimal 300 (decimal 768) and this 
address will have to be entered into 
the printer driver program. 

Anyone planning to use this tech- 
nique should expect that the opera- 
tion of the MX-70 will seem a little 
strange at first. Whenever the MX-70 
enters the graphics mode, it com- 
pletes printing whatever is in the buf- 
fer up to that point, then backsteps to 
print the graphics. Consequently, the 
speed of the printer will slow down 
proportional to the number of lower- 
case letters with descenders. For this 
reason, | use the routine only for the 
final copy. 

But the combination of the MX-70 
and this program has saved me over 
$150 compared to the price of the 
MX-80, And now I also have the use 
of the graphics mode. i 


Listing 1: The Lowercase Descender program for the MX-70 and Apple II. Not only can you get true lowercase descenders, but you 
can program your own characters. 


SUURCE FILE: 


AHAA: 
Beis 
OMEN: 
aea: 
pOH: 
HEA: 
gaeaodus 
GBAA S 
GOH 
GAHE: 
Bae s 
agag: 
OHA: 
Hüppa: 
WHE: 
eoe: 
FF4A: 
FFF = 
C182: 


axo: 
ann: zu 
erc: 
9 
aixei:ns 
asas: 
AZOT: DDO 
H3GA:Fo 
ASaC CA 
azxop:ie 
auSoer:zu 
O212:4C 
M315: 
0315: 
603215: 
60315: 
0315: 
03i5: 
axi15: 
6215: 
HS15:cA 
O216:6A 
0317:80 
aumia:on 
0318:18 
9:51c:ec 
aOziF:48 
azz: 
aszea: 
OFA: AZ 
atz2:BbD 
03275: 8D 
a328: 20 
@327E: CA 
m3zc:1ide 


4A 


eb 


6D 


AS 
4B 
EL 
43 


F4 


FF 


FF 
Ct 


es 


eq 


eus 


CO 
ws 


te Fe oa 


DESCENDING CHARACTERS. 


BRUCE PIGGOTT. 6720-781 


* x*oxX X X X X X ox x Xxx 


ARE ROR ak ake e e He akea ae ake ae aE AEE A cde 4c NCA TOR ACHR ARCO CACM PE OK eee AOR ACHOR CACHE HORE AE 
* LOWER CASE DESCENDERS FOR Mi-70 


PROGRAM INTERCEPTS LOWER CASE :- G,J,F>G,. GHD 
USING BIT MODE GRAPHICS, CONSTRUCTS TRUE 


PROGRAM ASSUMES THAT PRINTER INTERFACE- 

IS IM SLOT ONE. FOR OTHER SLOTS CHANGE- 

© FRINTERsFOUT AND PSENHSE EQUATES. 

Es. FOR SLOT TWO ADD HEX. 186 TO ALL THREE EQUATES. 


159 OKO AOR AOR OR AOR EC RR RRC olo HOC AC IO Hbc CER beo RCAC OC RC 


16 * 


17 SAVE EWU $FF4A SAE ALL REGISTERS 
18 RESTORE EQU FF 3F RESTORE ALL REGISTERS 


19 PRINTER EGU C182 
28 POUT Em! 1$cCaoo 


21 PSEHSE EMU $C1C1 :SWIYTCHED ROM LOCATION 
22 * 
235 * MAIN FROGRAM ENTRY POIHT 
24 * 
OBJECT FILE WANE IS MK-7e. CBSA 
29 ORG F380 
26 ENTER JSk SAVE > THIS ROUTINE SAVES ALL 
27 * REGISTERS BUT DESTROYS THE 
28 * CHARACTER IN THE *A”* REG. 
29 LDR $45 : REPLACE CHAR. FROM IT?S STORE. 
33 LOX #4 * SET UP X AS COUNTER FOR CHAR. SCAN 
31 LOGOPi1 CMP MATCH? SCOMPARE CHAR WITH MATCH LIST + X 
32 EEG MODIFY :IF IN LIST.X REG TELLS WHICH 
S3 DEX 
34 EFL LOOF1 : IF & NOT « A 
355 JSR RESTORE > IT WAS NOT IM LIST SO RESTORE 
36 JMP PRINTER :—- RNC GO TO STANDARD ROUTINE 
or * 
S8 ACHAEA AOR A E IO E E E oK e AEE E NRO ORCC A K ÓOR ORC 9 MCE OK ÓOK 
39 * 
40 * THE CHARACTER HAS BEEH IDENTIFIED AS G»sJsPsQ OR Y 
41 * THE & REGISTER IDENTIFIES WHICH. 
42 * FIRST STEP IS TO MULTIPLY š BY & SO THAT IT CAN BE USED 
45 # AS AN IDESED OFFSET TO THE DATA LIST. 
44 * 
45 MODIFY TAA *PUT MX IM A TO ALLOW MANIPULATION 
46 ASL A : DOUBLE A 
47 STA SUM : STORE RESULT 
48 ASL A : GUADRUFLE A 
49 CLC = CLEAR CARRY FOR NEST ADD 
30 ADC SUM > JKA + Zen = 6»xn 
31 FHA : SAVE RESULT FOR LATER 
o2 * 
oS * NOW PUT PRINTER IN BIT MODE FOR 6 BYTES 
v4 LDO» #25 > COUNTER 
25 LOOPZ LDA DaüTAaO.* 2 GET NEST DATA 
o6 STA POLT : SEND TO PRINTER 
or JSE SENSE : WAIT TILL PRINTER DONE 
mat DE 
o3 EFL  LüOPz : IF HOT DONE 


Listing 1 continued on page 254 
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INTERESTED? 


as. 


CONCEPT: PRIVATE COMPUTERS 


Our marketplace is maturing. Those of you that were around in 1977 will remember 
what it took then to make a sale...(anything that worked!) 

The two beautiful faces at the left are evidence that changes have occured in the 
industry!!! 

Besides an excellent, well proven S-100, CP/M, Z-80 4MHZ computer system, we 
have a few extra things to offer. (Not the model!) 

Delta specializes in something called a Private Computer . It’s for those of you 
systems integrationists that have matured with the market. You stopped assembling 
systems in your garage a long time ago, but still need a totally flexible computer line 
that your customers won't find at Wards or Sears. 


A Private Computer means you will never see one of our computer 
y systems on the shelf of your local department store or computer shop. We 
9 only sell to systems integrationists who add value to our product. 


A Complete Range of Products is available. No other micro company in 
the world offers a more complete line of equipment to satisfy your needs. 
9 Wehave everything from low end single user systems to the top of the line 64 
user distributed processing networks. 


The DP Software Library is growing every month. We supply 

Accounting, Business Management, Code Writing, Medical, Dental, 
9 Chiropractic, Word Processing, Property Management and other 
programs. We have the source code in most cases and can negotiate customization if 
needed. Video taped training cassetts to aid you and your customers in learning how 
to use the programs and run the hardware are available. 


Factory Support and Service is available in most large cities. There are 66 
fully stocked factory maintainance centers in the U.S. and 12 outside the 
9 U.S. In more remote areas, our 24 hour fast turnaround component pool 
can be used to insure reasonable response times to satisfy customers. We have a 
customer service Hotline independant of sales or service. We have a 24 Hour 
Modem Engineering Advisory Billboard. 


can make headaches turn into profits. We maintain a staff of Engineers and 

Programmers whose services can be leased to expand your range of 
services. Problems from something as simple as hooking up a new printer or 
modifying an existing software program to customize a screen display can be resolved 
With this service. 


5 Our Engineering Assistance and Software Development Program 


Financial Assistance is available through a flexible credit program that 

can not only get the product to you quickly but keep your cash busy where it 
9 will do the most good. 30 - 60 -90day flooring plans can be arranged to allow 
you to collect your money before you have to pay us. 


6 


Sherry Starkey is on line right now at Delta to direct you to your area 
representative. If you have a half inch Beta or VHS video machine, ask Sherry for a 
sales demonstration in your own home or office. See the Plant, the People and the 
Program. 


DELTA PRODUCTS INC. » 15392 ASSEMBLY LANE, HUNTINGTON BEACH, CA 92649 
(714) 898-1492 * MON to FRI- 8 AM to bPM e TELEX: 681-367 DELTMAR HTBH 


Circle 128 on Inquiry card. 


NEW FROM NETRONICS 


AUTO-PATCH 
HARD DISK 


With plug-in multi-user ports 
Automatically Installs Itself Into 
Your Present CP/M” 2.2 Operating 
system & Floppy Disk Hardware. 


It's Exclusive! 


. 52995 00 i2msgabyige. $3495.00 


& magabytes 


What's the big concern of $100 ownars when [hey 
consider adding Hard Disks? They worry thal ii wil! ba 
difhicult to insiall. that it won't be compatable with 
Ihair prasent solfware and hardware. and that H may 
cause down-Iime on their S100 system. 


Worry no more — Nelronics new AUTOPATCH Hard 
Disks Systems are bere, AUTOPATCH installs in jusl 
one-Iwo-thtee: (1) plug In the hard diak S100 cara: (2) 
fun ihree short programs supplied on disk, (3) disable 
ihe boot on your lloppy controller and enable the bool 
On your hard disk controller (this step not arret if 
you wish to continue to bool to your lloppy drives). 


And inals it The AUTOPATCH leature automatically 
hnds (he end of your existing BIOS and Ihen seil 
taiacates and palches «ssl! into the existing BIOS A 
virgin copy o! CCP and BIOS are loaded inio memory. 
a cuslomized SBOOT is added (o Ihe tron! of CCP and 
tha whole memory image is written lo the reserved 
(racks on your hard disk You can add up to 4 hard 
disks to Ihe contraller supphed The new BIOS will 
automatically rang me any old davices as B. and C. 
and define the hard disk as drive A.. All with the hift ol 
one linger! 1! your BIOS ts large you may have l0 re- 
sysgen your System down 1 or 2 k. If this ts necessary 
the AUTOPATCH program will prompt you 10 do so 


AUTOPATCH Hard Disk Systems are available in & 
and t2 megabyle models, Inctuded in the syslem: 6 or 
12 megabyte Hard Disk Drive... Controller tor up to 4 
Hatd Disk drives $100 Hard Disk card with provi: 
sions for adding 8 additi/anat WO poris to be used 
when adding a multi-user operaling system . Power 
Supply eluxe Stee! Cabinet AH necessary 
cables AUTOPATGH Programs supplied an either 
B" of 5%" IBM tlormalled single density diskelles 
(specify style required) . Complete installalion in 
siruclions Fully wired and lastad, ready to go 


SPECIFICATIONS 

Untormalied ror ph aie 6.4 or 116 MB 

No. ol tracks: 612 or ! .. Data Transfer Rate: 3 ms 
. Bytesisactor format: 512 Communication Pori.: 

DO (other ports avallable on special order) Pio 

grams supplied on 5'^" or B^ single density 18M for 

matted disketles (North Stay CP/M" vermon available 

On special order) 
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10 DAY MONEY BACK OFFER 
Continental U.S A Credit Card Buyers Outside Conn 


CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Tech Assisi 
Call (203) 354.9375 


NETAONICS R&D LTD. psp. 

333 Litchlisld Road, New Milford, CT 06776 

Please send Ihe tems checked below: 

[] AUTOPATCH/6 Hard Disk System... $2995.00 

D AUTOPATCH!12 Hard Disk System ... 53495.00 
D Addilionel S egere driva with powar supply, 
cabinet, cables and necessary soltware . ,. $1995.00 
O Additional 12-magabyte drive with power supply. 
cabinat, cables and nacessary soltware ... $2495.00 
Al! plus $15.00 PRI (postage & insurance) For Cana 
dian orders, double the postage ($30 00). Conn. res. 
add sales lax 


Total Enclosed $..  —» ——— Ln 
D Persona! Check (3 Cashier's Check/M.O. 
O VISA O MasterCard (Bank No... 


Acct. No. Exp Date 
Signature 

Print Name 

Address 

City State. Zip 


Big sale 

on K's! 
16K...$149.95 
32K...$199.95 


48K... $249.95 
64K ... $299.95 


2 
lU 
$ 2 Ls 


New JAWS-IB 

The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS f, we 
were able io make a special purchase of first-quality 
camponenis ai helnw-cosl prices for [AWS-IB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price an the market. 


ONE CHIP DOES IT ALL 

awe-IB is the Rolls-R of all the 5100 dynamic 
. Us heart is Intel’s single chip 64K dynamic 

RAM controller, Eliminates high-current logic paris 

, delay lines... massive heal sinks, . , unreliable 

trick circuits. JAWS-IB solves all these problems. 


LOOK WHAT [AWS-IB OFFERS YOU 

Hidden refresh . . . fasi performance .. . low power 
cansumplion ... latched dala outputs ... 200 NS 
4116 RAM's , . . on-board crystal... RAM Jumper 
selectable on 8K boundaries .. . fully socketed . , - 
solder mask on both sides of board... phantom line 
«+» designed for 8080, 8085, and Z80 bus signals... 
works in Explorer, Sal, Horizon, as well as all ather 
well-designed S100 computers. 


L-DAY MONEY-BALK THIAL: Try a (miiy unm 
end (rvied beard [ot 1€ — then other 

94. remm i Nor Wal, or simply return it in war bing 
comin. 


HABBSSIISELEELIELISIIIPIIIPIIUIPIITITNILIIIIIII 
8 Continental USA Credit Card Buyers Chutsule Coniectimt 
sTO ORDER CALL TOLL FREE 800-243-7428 
From Cunneecticut Or For Assitance 

(203) 154-0375 
s Please send the items chenked helow: 
e JAWS-IB kit; 
z PPT TIT TTT TTT TTT eee C 
lg TT————————— i e 


sp TC C P 
al BAK. eoeeooseseesoccccectooseoseoee MBA S 


o 

s JAWS-IB Folly Assembled, wired & Tested: ` 
all NEC Veo eeisesosssovovesyesePixe c UBER 
2339 ..Lcsseeeee eher nono oo BERE E 
43 48K... i enscrcncenscoecscccenereses S299.95* 8 
aO IK. Lese eee nnn nen rne SISBLBSt a 


sC EXPANSION KIT, 16K RAM Module, to expand 
e JAWS-IB in 16K blocks up to 64K. $59,95 a 
a Al! prias plis S2 poste coud imanna (54 00. Crikado). a 


a Corestheut resitenty qid slt fux. i 
5 Total enclosed: $ : 
aC) Persunal Check U Money Order or Cashier's Check » 
$.J VISA 1 Master Card (Hank No. T 
€ i 
s Acct. No, Exp. Dete z 
a Signature H 
& ni a 
s Name - 
a a 
: Address 5 
sCity i 
s Siaie Zip. s 
B m 
a € 
TW NETRONICS R&D Ltd. : 
* 


333 Litchfield Road, New Milford, CT 067766 


Now with added words! x 


ELEC 


TRIC MOUTH 


Now avaliable for TRS-80 Model ili tee 


à 


ELF 0 VERSION -— 


p 
| for S100, Elf It, Apple 


TRS-80, Level It rom $99.95 m 


Now — teach your computer to talk. 
increasing interaction between you 
and your machine. 


That à riatà the ELECTRIC MOUTH actually ict» yuur uamputer talk! leetalbed 

and one line in qat manglen it a ready for spoken-language wee in office bui 

mess idjustrial and cmnenscial applucalion and in gumes special quc 

RAD edurabeon security devices -= there s anend tu the ELECTRIC MOUTH o 

usrdulnmens Look ai these [rares 

e Supple wath 143 leteni/mondsiphorenusinumlzcrs. capable of prinducing 
hundreds of worda and plex 

e Expandaliu nn-boand up in thousands of words and phrases wth addiunal 
speech ROMs jire mew apnech ROM described bak | 

© fout maltis thet plug directly into S105 Apple Elf it and TRS Level Hr 


— 

* Ün CTRIC MOUTH bo tall wuh eher Base or eochane lange ieecy 
Pary lo use. compbeie inatruchiens wyth examples eluded) 

@ Uses National Semucondaior s “Dipitalkor 

* Indudins on-beurd aniio amplifier aed speaker wah provisie beat ender 
upethern 

a brnanaile jn just minutes 


Principle al Oparstion The CLECTRIC MOUTH stores the digits) qun alea» 
mi wonis in ROMa When vurds Phinarmies ate irana) (bey 
um o talked for fiy yar prit and then aynthesuned inion wich The 
FU IC MOUTH eywitm requiris nooo of your valunhle memory spagn ans- 
api for e few nikdenauns if uand in romory mapped rode £n matt cese output 
perta (ef adject) are usted 


SPOKEN MATERIAL INCLUDED (Vax I! 


i 


£ daila inches aauMber as £ | 
cancel down is a wal d » 
eee meu | alt D f e 
ceed err hilo an rt w 
«hen: owe km ff — ad tare i * 
Uks wma flow tem over «ar r 
Mima sieme luri = feces persino dan f 1 
Aima dincer golon 8 M 7 MEE { 
Gus ewer ga kw ple than 
Moms ubaw gaam ler pis the i 
mea a pes è mek pna im a 
testes pmd ity a 
deck -J mío puler «Doom 
mune high — mall enie wi p 
nr X nià aan wright g 
masrur a r 
iya in [wur righ! is * 


| 
: 
: 
; 
: 
: 


Ire pennpapn quippe 
"rji gemi 


ST tatu | fo pigra 
ET HEUTE 


nimiis 
Pip 


*Raistened "Trodemarks 


Continental U.S.A. Credii Card Buyers Outside Connecticut 
TO ORDER 
Call Toll Free: 800-243-7428 


To Order From Connecticut, or For Technical 
Assistance, call (203) 354-8375 


NETRONICS R&D LTD. 
` 


331 Litchfield toad, New Milford, CT 06776 


T Level U "Electric Moutb" kit w/VpxL ....... $116.08 
VOX ll (Second Word Sei) eee See esso, $ 2048 


nhi SA) [err wiren tastesd aria cipal vied wf he. VEN DI a 
EI L adi then GUN prelate ied dicurencey Cann re tab aeaa a 


s Total Enclosed $ 
eL Personal Check 
qe Visa 


Please send the items checked below: 

D S180 "Elsciric Mouth“ kit w/VexL a.a » ra.. Tt. 
EN H" ElectricMoulhkitwiVort... .... n. SAS 
Apple” Electric Mouth" kit w Vvont ....... s oe. -$11.953 

Ci 


SSEBDASHRERKREEHAKRARSSESEOSETISS ESSE 


LJ Cashier's Check/Monpy (Order 
O Master Charge (Bauk No. m] 


s Signature 
s Print 
s Name 


" 
? Address 
e Cily 


5 Slale 
D TTTTUTPPPPTTTTTTTTTITITEE YTITITITIXITIET 
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[FOR ONLY $129.95 Learn Computing 
:From The Ground Up 


s s Build a Computer kit ihat grows 
I «With you, and can expand io 64k 
. t RAM, Micresof! BASIC, Text Edl- 
, ! tori Assembler, Word Processor, 
s Floppy Disks and more. 


EXPLORER/85 


Mere a Nhe lowe cott way to learn thn Fundamarnsale of irm- 
puing ihe Ml mpottart benes you newt more and 
mre as yu mivec (m — gilla; For nui 9t Db 
you pel the edvanced-detign Ez Tclorvboamd 
wis alii Ihe lesby yuu reid ta how fo evribe ari 
uar rams And ii cam gruw imo A ryshem has m a 
Tach [gt amy personal Cumpsler an the marhe Loch af 
hase Ínaiutrs ANAS C ^p irme. diners, I 
mirrrqumcment "hear ul d EI rdi MEI LEET 

| wha will bui anc iae the dihitan 1 
dam Pur e m cone à wl inputissi pal pets fen. 
wich vou un mice may M VE = weil at 
amini extenor swilchwe a A pe s camee 
mirria Chal icta yuy alore and qox wp 
Inarned ta wre =, rieiuas Toan OD hyje qperailng 
eamm parni rabies Al ge Me des aor cempulinq in 

mper. faster uni 


wam proeumog 
foe ha CT tropa. T cic * , and 4 
wis much 
Yina qe? «ii thus in the suarteng hevel (level AT ul the 
M paneer nh for and ay Hi fneredible’ To une 
in your BVDL pnwat supply and termina: or 
d pe ” ~ f you dub't hao "hem. pe mur 
are 
ny A cione i Md (Throng) Version} $i 


us 

Plane A à es KeypDla Vern SUAM 
pha $3 PAL" 

LEVEL 8 — This "uilding jock’ erxreerts thee mather- 


rd. ino. € wo-dot 5100 Ap es niamdani oum- 
"u cn plug (A any of iha hundide of 5100 


H 


n 


D vs! vol kar vis 26 phas $$ FAL" 

G 5100 hus eana [we required] $4.58 rh. 

postpakd 

LEVEL G — Add Xem 

wm per dua . 

HA Bock! treats directly wer 

ihe enetbprigenrd am? expan 

ihe SV bua ir ii abc 

| agn ELIG plus 83 

Cl 9100 bus rannsciars (fion 

Teu ira} $4.85 cack 

parapa d 

LEYELD— lan ape cy cms ae ae 

Gieren mne rurmary. erm offer reni adit Hh 

ca denn rra, eis en t Ve PME ur i TR LL 

Ls biceps dee 

karaat F} bit Acne oo ( Ab onc boat MN 

pamat C] lel S100 TAWE. gium pius 
1.01 axkEMN|"jAMWS" — rei pies Sz PATI" CI a 

ud WS — 8METS plus EZ FAT" O mh S100 


A 
268 glu E Pal" 
ae n, mm hullding block. ii activates 
lvo di RE) EPA apace on fe raa herboard. Maw fui 
plug !n pom ip Aper BASIC or yaur own coim. 
ram 
E reve E hu 13:5 plus St 


ME. rorem Mc pen 
W t amm i5 mild ver wep 
=n yaioa of bic 


daha Gah MAM poopie p FY accom 
n A re 

ather the devel T ETC 
AWE’) MU plus $2 Pal * 

errn al Mem DANC requires Level B 
me controller. © floppy dab diee) 


EDITORW/ASSEMBLER — l'ha tutira warn birt 


Wes prayaan a por em iret mp 


CA dt you Many 
at RT qm sicluies. an 
e rd malui 
nen iar uad tak af irendininy vata 

kahh al trata 
shia he euffisaier- malatie opt; a ferum 
program n bie ia. in ramen dtd 


ri Aagemfüler (asunie weng, require Level 
nig tt pem wA * Pei pu 


WO varajo eupplum oa an SUE 

uites Led B and 4k RAM n" 

Level D ar 16h "[AWS'1 

“FLOPPY DISK — A recrarkabl ‘Hukiki dock 

our BH ER MERIT aa 
cons ener program paa bumine ap: 

felon, ani) aerer in thet imanis of 

progtam Languages avinkable italy You Mmply el 

disk maem — of actas à 


prugrama. 
Flapoy Dah nee — $4NPM phus $12 Pad” 
m 
Mus Cabins & Dame Focay pally 
M jene Phat ap let own drives]. 23.08. ples 


Egal ineladon Teri 
. and eil inium 


= 


THE 


Hi 
Í ii ju 


iF 


Haha 
i 


osx OR JODzz 
TEPE 
z iji 
tt 
" 
[| 


, 
= 
tu 
w 
t 
= 
r 
D 
* 
& 
H 


E 
1 
i 
i 
a 
Hp 
i 
g 
i 


HI 
lije" 
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Progress 
BED A POWER SLAPPLY? Consider cur AP-1 H can 
nply all iu paver yua mese! [car a Fly expaatdes! Far- 

mum fue dink drives hape dur oven puer vupiry i 
"ha the AM p Fa ney ino the altracive Esploret Hor 
net (ye below 


Af 4 Powar type kd q8V d V amh m duluwr ered 
Hm — BEES pina &* Pal " fw. 
EED A TESMIMAL? We 


offer you chucrac tu inasi e 
rhülew ane ih mur Hew 

8 Keypad/Dieplay bi thai di» 

plays tho information on a 


ALII 


hmanPEUTUue^oa4gPARbPbhbáBARPREREUSPESNvaPsRRREASOEPVU"uunzr?"BbpwsupEHRARAPROPE MER ETE IESITHREIO ERE RRS Sete 
= 


n CAlcniesraypa screen. The a * 
p ohet chap te our ASCI} = ^ 


D Beytrunl Ciymputyt TU inak 
g & What coon hianat ilh carl fnr 


à CHT monlar ec Q TV. wer {iT pon uen ant KP roodlsos ) 


ques a 


4 Mag on Levrt Eden oe 
Ha Mice] RASH we 
; — hae F4 urania in fia MA 
5 Wh) necp uds 
E Ach Laven) DE hu onm] hr i 4d ys ose ce inr 
SHK dade (pii y eha enar] | 
i Alb? «& NAM 


7 {aeuner} bernama 


HEITITPITTITTITTTTTTIIIITITITT) 


C Hex Kevpedt/Ohaptay ini mma di a 


O ASCI Kiryliarel Amaman Tremi bi ato 
Full Ltn chare ad bloom (edi cuper amal 4 


vidésis Miele phat recede rtp beet tg 
feud ulat, wrietinble bat 
ra" m5 SU or D ma FN I 
LEA Nurs ARCU NT 
mei» SHELE paa SY ii 


-— 


LH M A AE Moyne — $m 


«n 13 5n 
B HF hodine b» jakine ver) ^c tit yer "TV am aa a 
imho h free pul 
gi ME han Manu (y Pe teem» — ii dm 
uas $5 PE * 
lniuan Shed (cabinet fur Hp 
= i, MATS plur £3 


O Fun fi catered Ib. 96 
plie $1 5a [AT * 


ORDER A SPECIAL-PRICE 


EXPLORER B5 PAK — THERE'S 
ÜNE FOR EVERY NEED. 


19 Beginner Pak (Sare EN 09), — You get Level A (Tr 
sire Winsken) wah Mositur Sout Lie (E25 salen) 
y lud a Larr Manual 


353 301 
‘Th y Vers mu nah ies Keypad 
at "ke pad Vorsplay ver š tal t- ~ 


ppw y -— (Fon 


rots n ear mm Seni mg 


bet inuna Lias) 


and AB-1 Surg t sung} 
(Pang. 438.000 s. Pal 


JAL Exam phus. 


C ADD A ROM-VERSIUN TEXT ETH- 
TOH/ASSEMBLER res Levels B 


und D or Spo Mrmoryi ... 889.95 plos 


Barier A” Dik = mius Lave) A. H js cara 

puer o COG E diaked harginen 

Hino bu nveClurs jusi atd m uad -- supplies 

carmina m. € sadi IAL 
Se wer. SS 


us $13 

"UT CREE T tri do o su me pin 
pne Éxploznr sine! cobenet AB. five 
E wah bev S40) aniy ra., 
poesy supply. two suh D copar: 


m pine a am) letrninal (Rem 
em EPELIAL AU. Pal” 
pe minere fk pwm Wreal A Tend sume uS 


ae Complete Hamans Sofiwan Pub (Sare 

fr un m includes CPA 12 Akerat BAKIE. pom 
Armunia Reosivabit Acanss — 

Fac (Rre 60325) SFECLAL SOM pos fall 


T 


Du CRAP OS REM i aS ee, AOE O E Line nas afit A. PRECII UR pF POR ace oo URL AEN TA E 


“Priel sumh jor yrange P Irnan ^ Por Cosedon e 
aterm tiaubidr: (fun umet 


Continental Cred! Card BwynreCHutsldo Cunnretieat: 


TU ORDER 
Call Toll Free: 800-243-7428 


er up 


=— 
ETRONICS Research & DevelopmentLtd.: 
333 Litchfield Road, New Milford, CT 06776 


"e*naennEFENnhRunasEBEESEREUBUNS TPITCHTTILTITITIC U 1 Ub send 


ANNOUNCING TWO 
NEW TERMINALS 


Smart» Fast * Graphics * jara Modem and $285 Printer 


Nétranica announces a aigle pi tha ari 
Hreakihrough in (e minala, Now at prices you 
can aifned, you can go online wilh dala-bánk 
and campular phond-ling sorcas- (0s eil 
yours: ‘dlacironic newspapers.” educglionad 
gervices. Dow Jonet Sock reporta, games 
rOcipBs, personal eampuling with any leva) 
langudgtt, pogram exchaogalk eWcrronic buy 
Wn hoards , And more every day! 


Netearicg ofeg lwo new (aminala both 
igatuce n lult 96 hey/i28 onaracier os ne 
NC heytipaid, haud rates to 19 2 k 

mode stet cabpinst and power supply, "tke 
silent one, FASTERM-EA, 18 à 168 ting by 64 ar 32 characiiw per fine vniL, wilh a sanal 
printer part ! making hard copy of alt incoming data, son ooilonal provisions tor werh and 
special character graphica Tos aman’ varmon, SMARTERM-BD. features ether 24 (ine by BO 
Characters par line of 16 by 4D characoterg per Jine, It pollers on-screen edi(ing wilh mal- 
tima priming, 12,000 pine) graphics, dna JM "absolute cursor addressing, underiining, 
tawersa video, one hall intensity and much more, simply per] inem Inia your córnpulal or 
our phone modam and be on-line Instany Use your TV sel (RF modulalor saquired) of qui 
datur hl gis -phosphor monitor pictured above For fara copy just aid our matched printer 


e bresiiihfugh!i!! Own Ihe FASTERM-54, e ph rn terminal Wit, »sady to plug in for 
ist s 409 15 or ordar tha SEMARTERM.BO XI ioe jut $5, (bolt avaliable wired and Letted.) 

nding With tha miltiondaltar pompuléra aevi date services today, . we even supply (he 
nacessary sutincripilan lare. 


Mors good nimi: An {he components Hh our terminals si Avia Sapa Bley (Neg 
coupon), an you buy pny whai you need!!! á 
x p a deco. 


FASTERM-34 DISPLAY FORMAT: 64 of 32 charactecline Sb t AU i 
of 20 ma current — . mE OUTPUT 1¥ 


ASC characimas (upper he inwar cose B baud mias. 7050, 

19, p: mene 300). LINE T  RS2J2(C 

PIP (EIA Ra CUABOR MODES: home & cigar ciwon. WAAR 10 and ol ling, whas Cursor 

line, cursor u down, aulo carnage raliurnitina Iped ai end af line & aura aemilin 
..BLINKING CURSOR | PARITY: olf, even ot oda.. STOP BITS: 3, 1.5. 

7 , DATA BITS PEA CHARACTER. 5, 8, 7 ar8 . CHARACTER OUTPUT 5 by ? doi mitna 

PRINTER GUTRUT priata all sie’! data . 1K ÖN BOARD HAM - 

; aen CONTROLLED .. COMPLETE WITH POWER SUPPLY 


p dis sim) "WE ASDI a sad e e pasza & lower casa) B baud mler 110. 300 


LINE (re 
pu AA peed 
watdiback jah -LINE OR PARE TRANSMIT .. PAGE PRINT FUNCTION " CURSOR POS 
TIONING. up. down, ght, lett, phus absoluta cursar ponen echa gr back 
ATTRIBUTES: undarum, blink, reverse video, halt ae, A A HICE 
pixel rasolutión Doth pius ting genres . ON-SCREEN JARITY INDICATOR i k 
aren cx odd STOF Bits 110 d 7. ali others 1 CHAA OUTPUT: ? Dy 45 character in 


aW oy 12 boch. PRINTER OUTPUT 60 OR 50 Hr VERTICAL REFRESH. BLINKING 
eK CURSOR, . CAYSTAL CONTROLLED 2K OM BOARD RAM , ASCH ENCODED 
KEYBOARD 56 &0y/128 chaiacio _. 4M ON BOARD ROM COMPLETE WITH POWER 
(WTERFACE: &&232/C and TTY . CONTROLS. lalk/dala switch (no ated (to coanect and 
pathy Solna phone), ariginateransawer tedich on rear fanal, NO POWER BURPLY RE- 
oy. MMC a mti SA KEY/T28 priv on ascii oh 
CODE LOWER CASE x . 
i OF NEG LOGIC fir POS STROBE Ro 
FPLIED FROM VIDEO BOARDS) 
PRINTER COMET | . SERIAL WO TO 
CHARACTER COLUMN (132 COMP SE 
UPPERILOWER CAS 
PRINTING 
Continental U.5.4. Credi| Card Buyers Quiside Conneclicul 
To Order From Gonnacticut Or For Tach. Assisi. Call (203) 354-8375 
NETRONICS R&D LTD. oe. 
333 Litchfleld Rosd, Naw Millord, CT 08776 


TELEPHONE MODEM 103 C/A FULL DUPLEX. FCC APPROVED DATA RATE. 300 baud 
Y DEBOUNCED 

E 2 KEV AOL LOVER - : 

i uo TO Sede Baud 89 E g sd 

AESSED). . 10° TRACTOR FEED 
INDUSTRY STAN DAAD RIBBONS 

4 CHARACTER SIZES — 9 BY 7 DOT MATRIX . BLIDIRECTIONAL 
CALL TOLL FREE 800-243-7428 
Pinase send the tama aheckad below: 


— COMPLETE FASTERMH-84 TERMINAL (includes FASTVID-84 video board 

ASCII Keyboard, sleel cabinet and power supply)... kit $199.35 plus $3 Pal 
us y sd "wn $249.05 plus $3 P&I, ., graphics option: add 3158.85 to 

each of a 

j COMPLETE SMARTERM-80 TERMINAL (includes SMAATYID-8 video 

board, ASCII-3 keyboard, slee) cabinet and power supply). . kit $700.95 plus 

$3 PAI... wired and tested $369.96 plus $3 PA) 

] FASTVID-84 VIDEO BOARD (requires +5 & -12V DC)... «it 599.85 plus $3 
PAI... graphics option add $19.95 ,, , wired & tested 129.95 plus 53 PAI.. 
graphics op option add $18.05 

ID-80 VIDEO BOARD į pitas +5 & +/-12¥ DC}... kit $199.85 
plus $3 PAI ,.. wired & tested $249. jus $3 Pal 
| DELUXE STEEL TERMINAL CABINE ... $18.85 pius $3 P&I 

i ASCII-3 KEYBOARD (reqguiras +5 & -12VDC) ... hit $69.95 plus $3 PAI., 

wired and ested $89.95 plus $3 PAI 

O POWER SUPPLY (powers ASCII-3 keyboard & video boards) ,,. kit only 
fis 85 plus $2 PA) 

C ZENITH VIDEO MONI Tem (high resolution grean phosphor) .. . wired & 
tasted $149,895 plus $8 PAI 
D TELEPHONE MODEM MODEL 103 O/A ,. . wired & tested $185.95 plus S3 

LA) 

t) DOT MATRIX PRINTER Comet 1... wired å here 4 s plus £10 PAI 

j RF MODULATOR MOD RF-1. . kit oniy $8.05 

1 3FT-25 LEAD MODEM/TERMINAL OR PRINTE ERMINAL CONNECTOR 
CABLE... 514,95 ea plus $2 PB! 


Fer Canadian orders, doubla ihe postage . Conn. ras. add sates lax. 


Total Enclosed 3 
I Personal Check 


O Cashler's RISO MODA Order 
SSS 


C) VISA O MasterCard (Bank No. 
Acct. No. Exp. Date 
Signature 

Print Name 

Address 

City State . JA Zip 


Listing 1 continued from page 249: 


HSZE = 
ast: 
eGize: 
QGAXZE:68 
ASZF AA 
AS20: BD 
9imxi:cg 
azas: FA 
a34: ao 
AZTA:ZA 
ASIDES 
asspE:l1o0 
A34: 
B34: 
GRCITE 
W342 4e 
eia: 
B343: 
amas: 
345 5 
waqss 
giai: 
gs: mb 
A246: 09 
HS343:Fa 
824A: 66 
Quap: 
5345: 
ASER: 
Gxax4B: 
GAB: 
B46: 08 
B34E:16 
AZ4F 5 
BS4F 516 
0352:25 
0355:02 
0259S: BE 
BIS56: SF 
ATSE: 24 
0761:18 
0364: 24 
HI67s 39 
A760: AS 
axep: 
6360: 48 
QueE: 
BEE: EF 
Qri:Fi1 
g3r i: 
ps): 
DNUS: 
a3?3: 
Bar sk 
ASTA A? 
AAT: 2A 
agixye:nm 
237A: z0 
HarD: AS 
5a Fa E 
MJS 


wE SUCCESSFUL ASSEMBLY 
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CI 
FE 
F9 


EA 
P3 


93 


Cw 
e 


FF 


Fä 


eu 
e1 
ez 
63 
64 
69 


28 
FF 
gain 
1801 


102 
103 
104 
195 
106 
lör 
102 
109 
118 
111 
112 
113 


* 
* NOW QUTFUT CHARACTER PATS 
+ 
PLA : GET OFFSET TO CHAR. 
Y PIA : PUT IN X AS INDEX 
LOOFS LEA DATAL» x : GET WEKT CHAR. DATA 
CHP #0 : DELIMITER? 
BEDS ERIT : IF DONE 
STA POUT : SEND TO PRINTER 
JSF SENSE : WALT TILL PRINTER DÜNE 
INg” 
BFL LOOFS : IF NOT GONE 
* 
* ALL DONE SO EXIT WIA RESTORE ROUTINE 
x 
EXIT JMP RESTORE 
* 
axxo oe dedo ok cc eoe c oec CR eo RO e e eo se efe o eje coo jo olo o okokcokok cook 


* SUB ROUTINE TO SEHSE THAT PRINTER HAS 

* FIMISHED PRINTING LAST CHARACTER. 

RCAC AOI RCAC e e peo oe oie ie qoe e ooo HE oe oc og ACC HE RCC ae ae AE ROO a 
* 


SENSE LDA PSENSE > GET PRINTER STATUS 
CHF #3FE : STILL BUSY ? 
EED SENSE : IF "VES 
RTS > IF FRINTER READY 
* 
* 
MACHOL xcd xol voie x ACH oco e Acc ER SER HEME TE HERE TE pee RE dee oce «egeo exco ojo oce 


* DATA GROUPS 


x 

CATAB CFE 6,6,$46.;316 : CONT.K»6 IM REV. ORDER 

* 

baOTa1 CFE $16 F25: $25: €£25.:%5A;,;6 :G DATA 
DFE 2s1.#21,$BE,#26,0 : J DATA 
CFE $18,424, $24: $24: $3F-50 : A DATA 
DFE $39: 5:5:5: FIE- Q : Y DATA 

* 

st ba DFE A : SCRATCH DATA 

* 

HATCH DFE $E7.$EA,-$FQ,$F1-4F9 Or J- Pory 

* 

* END CF SOURCE 


NCC ORONOR E OCE NOR OCC OE NC RC Se pe exe NCO HCO ER e oie ge poe pee je ape CRC HOR HE ice eo 
* TEST ABOVE ROUTINE 
x cie esposte CACHORCRE RNC ACE ORCA NC ECR FREE ede xe o exc $c c qoe ER ECC IC exe de occ oie poe e 


TEST LDA #454 1 7T?’ 
JSk FRIHTER 
LOA #$F9 : LOWER CABE "y" 
JSF ENTER 
LOG #94 *:* LIHEFEED 


JMF PRINTER > EXIT VIA PRINTER 
MCHC goto CCR ROR HEREC FER TEE ERE AE RCC EERE MEE TE E EAR E oe SE RHE MEE EERE AE 


MO ERRORS 


Circle 401 on Inquiry card. =j» 


Next to keeping all your data on 
Verbatim Datalife* flexible disks, 
the best thing you can do for 
your computer or word processor 
is to keep it running clean and 
error-free. 

And the way to do just that 
is with Verbatim's new Datalife 
Head Cleaning Kit. It can remove 
up to 90% of the debris contami- 
nating your drive heads. Dust, dirt 
and debris that causes data loss 
and errors, hinders sysiem 
performance. 


Quick and easy to use 


All you have to do is remove a 
Cleaning Disk from its protective 
pouch, put the disk in the spec- 
la] jacket, insert it into your drive 
and turn it on. 


Introducing the second best thing 
youcan do foryour computer. 


In just 30-60 seconds, your 
drive heads are cleaned. 


Cleaning, 
with no cleaning mess 


With your Datalife Head Clean- 
ing Kit there's no hit-and-miss 
applying solvents that can splash 
and spill. 

What's more, with Datalife 
Cleaning Disks every time you 
clean your heads, you can do it 
with a fresh, clean, disposable 
disk. 


Cleans both Single and 
Dual Head Drives Safely 


There's no worry about damaging 
your system with Datalife Clean- 
ing Disks. And you can use them 
on single or dual head drives. 


Protect your investment 


The Datalife Head Cleaning Kit 
wil! help you guard against dala 
loss, errors, and degradation of 
system performance because of 
debris contamination. 

So if you want your data 
back verbatim, keep ii on Verbatim 
disks. And keep your disk drives 
clean with Verbatim's Datalife Head 
Cleaning Kit. 

Call (B00) 539-1793 for 
the name of your nearest Verbatim 
dealer. (In California and outside 
the U.S. call (408) 737-7771 
collect.) 


Verbatim 


"^ Venbatim. 


Head Cleaning Kit 


Poe Wrens hua qul ai ert AXI 2 Creare Eh 


System Notes 


Add a Full-Sized Keyboard 
to Sinclair’s ZX80 


Wayne J. Cosshall 
Swinburne Institute of Technology 
POB 218 
Hawthorne 3122 
Swinburne, Australia 


The Sinclair ZX80 keyboard has several obvious 
limitations, After only a short period of use, the user will 
begin to realize that the keyboard is awkward and doesn't 
really allow any degree of speed. Another limitation is 
not so obvious: the lack of a true reset button. This may 
not be apparent when running BASIC programs, as the 
break key works well, but a reset button is necessary 
when running machine-code programs or subroutines. 
Thankfully, all of these limitations can be eliminated (see 
photo 1). 


Photo 1: The ZX80 in operation with its new keyboard. 
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Adding the Keyboard 

The ZX80 decodes its keyboard by software. To the 
processor, the keyboard appears as a block of I/O (in- 
put/output) ports. The upper 8 bits of the address bus, 
AB through A15, are apparently used to strobe the 
keyboard sequentially, and the resulting values on the 
data bus are decoded. Figure 1 shows this interconnection 
as it appears from the back (solder side) of the ZX80 
printed-circuit board. If software makes address line A9 
high while the A key is pressed, D1 will be high, but DO 


Introducing 
“Popular 
Computing,” 
the key to 
understanding. 


Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com- 
puting explores every 
aspect of personal com- 
puters and their use. All 
reported in easy-to- 
understand nontechnical 


TH 


P.O. Box 397, Hancock, NH 03449 


special news briefs, and 
feature articles by famous 
guest contributors (like 


Isaac Asimov). There'll 


Choosing 


Your Populi l =- even be a helpful glossary 
Compute of computer jargon we 


Wn (o TERM 
WiK T E 
tiy ff 


couldn't avoid using, and 
much, much more. 


Special 
Introductory 
Offer. 


Send in this coupon to- 


EUM day, and take advantage of — 4" 


The answer to Popular Computing's Special yd 
«Cg ._ p9 Introductory Offer. ” «e. 
mputerphobia. So S# 
Even the most computer- Mi E e". S 
unsophisticated reader will "Hi rd P Sec 4 
find Popular Computing ad o ' 


interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 


a 


System Notes 


SiGiGiare Siaiaiais 


Figure 1: The connection of keys on the Sinclair ZX80 keyboard. The black lines represent actual traces on the “solder side” of the 
printed-circuit board. The red lines are connections made on the other side of the board. The ribbon-cable connection to the new 
keyboard is made to the points labeled A8 through A15 and DO through D4. When wiring the new keyboard, all connections should 


follow this diagram. 


(2a) 


es 
géeeeoego0090ult 
onoceocgaooo00uuot 


"-"IrI.LI.|1:1.b bb LL 
i -FTT LLGC Ese 
CARTEA aa 


‘ 


vircs Aa 
À rd Ow ra 


Photo 2; The standard-sized keyboard shown in photo 2a is Photos 3a and 3b; Wiring the new keyboard. Photo 3a shows 
made of a metal plate into which the keyswitches are pressed. the first set of installed jumpers, The wire is standard 30 AWG 
Photo 2b shows the solder lugs to which connections will be wrapping type, wrapped once around each post before solder- 
made. ing. Photo 3b shows the completed jurnper system. 
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and D2 through D4 remain low. 

Photo 2a shows the keyboard I used, consisting of a 
metal base with holes into which the keyswitches are 
pushed, Two solder lugs on the back of each keyswitch 
make the connections (see photo 2b). Many of the sym- 
bols that are unshifted on a normal keyboard are ob- 
tained by using the shift key on the ZXB0; consequently a 
number of keys on the new keyboard will not be used, 

The first step is to wire the keys together (use figure 1 
as a guide). Keys do not have to be arranged as they are 
on the ZX80, as long as the connections remain the same, 
and two or more keys may be used for the same function 
by wiring them in parallel (i.e,, wire one as shown, then 
wire the two posts of the second key to the corresponding 
posts on this first key—I did this with the shift key to use 
the second shift key on the keyboard). Photo 3 shows 
how to wire the keys together, I used striped Kynar (wire- 
wrap) wire to make the connections and insulating tape 
to shield the wires where necessary. À connector may be 
added to the free end of the ribbon cable. 

The second step involves the connection at the ZX80 
end. The ribbon cable should be carefully soldered to the 
points shown in photos 4a through 4c, then extra solder 
added to obtain a good connection. Avoid applying too 


(3c) 


(3d) 


Photos 3c and 3d: Extra insulation is added in photo 3c, and 
photo 3d shows the installed ribbon cable. 


much heat as it can damage the board or solder pads. 
Again, a connector can be added to the ribbon cable. 
Once the final connection is made, you're ready to test 
the keyboard, If you have problems, recheck your wiring 
on the new keyboard for a short circuit or broken con- 
nection. I had no such problems—the keyboard worked 
perfectly from the start. One potential problem, key 
bounce, never arose. Apparently the touch-sensitive keys 
on the ZX80 aren't as prone to this phenomenon as other 
keyboards. A constant worry was that the technique the 
ZX80 used to handle key bounce would not allow suffi- 
cient time for the key bounce on the new keyboard to set- 
tle down. In practice, however, this was not a problem. 


Adding the Reset Key 

To reset, simply connect the reset pin of the ZB0A pro- 
cessor, pin 26, to ground. There are two ways of doing 
this. The first uses the expansion bus. Pin 21A on the 
component side is the reset line, and pins 4B and 5B on 
the solder side are ground. All that is required is to con- 
nect a momentary contact switch between these two pins. 

The second technique involves making these connec- 
tions closer to the processor. I chose this approach 
because connections had already been made on the 


(2a) 


PROCESSOR 
OF 
2x80 


PROCESSOR 
(2b) C10 OF 
AKE «m ZXB0 
CONNECTIONS 7 
HERE FIN 26 


Figure 2: Diagram of the reset system used in the ZX80. Figure 
2a is a schematic representation of the reset circuitry. Figure 2b 
is a sketch of the solder side of the circuit board where the 
connection to the reset key is made. 
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Circle 413 on inquiry card. 


STARTING YOUR OWN 


| MICROCOMPUTER BUSINESS 


Starting your own microcomputer business is easy if you 
know the right steps to take. Two volumes of the new book 


| Your Fortune In The Microcomputer Business describe the 


260) 


things you should know to start right and to build your 
business successfully. 

Many people have good ideas for a successful microcomputer 
business. But they don't know how to put their ideas into 
action. These people are plenty smart. That's not the problem. 
The problem is in knowing simple things: How to analyze the 
market. How to select the right product or service. Howto get 
enough startup money. How to plan your growth and success. 


The answers to these problems are not hard to understand. All | 


you need is the right information. Your Fortune fn The 
Microcomputer Business gives you the knowledge tools to 
start right, grow and prosper. 

This practical reference manual has no hocus-pocus, It does 
not tell you how to do astrology or dating services, 11 does give 
you clear, complete, step-by-step instructions on how to get 
started right and insure your success! 

Volume I Includes: 

The hottest trends in the market 

The seven best test markets lll 

How to read between the lines at a trade show dt mir 
107 ways to reach your market | RU ATE - 
Examples of the best ads in the business i fan 
How to get free advertising 

The 21 steps to set up your business z 

How to start n manufacturing business Volume | 

How to write a newsletter nns Started 
How to give s seminar Getting 

How to siari a service business qu 
How to package software for the mass market 

Huw to be a highly pald consultant 

Franchising —ihe good, the bad and the ugly 

Interviews wiih six successful microcomputer businesses 


Volume II Includes: 

Sirategles for growth 

Straight facts on incorporation 

How to build your organization 

How to manage cash flow 

How to develop your accounting system 

How to manage employees, wages and salaries 

How io survive a cash crunch 

What to do if things get really bad 

How to maximize your profits 

How (o grow by acquisition 

How to value your business 

How and when (a sell your business 
WRITE OR CALL—DONT WAIT! 


& 


Wildfire Publishing, 326 DC Toro Canyon 
Carpinteria, CA 93013 Ph. (805) 684-1489 
Please send the following book(s) by return mail. ! 
understand if ] want to return them for any reason within 90 
days of receipt, | can do so and get a prompt full refund. 
CJ Your Fortune In The Microcomputer Business 
Vol. I, Getting Started, $20.00. 
O Your Fortune In The Microcomputer Business 
Vol. II, Growth, Survival and Success, $20.00. 


Please add 51.50 per book for shipping, Calif. residents please add 
$1.20 each sales tax. 


Name 
Street 

City 
Enclosed ix 
Card A 
Ex. Dt. 
Signature € [982 Wildfire Pub. 


br E o Lc ills icc cd 
am mm mm mm mm NB UM E E "UB Em nm OE RB NN OB HEH RD DD END ND NN 


State Zip 
or charge my MasterCharge O or Visa C] 


MClimerbank f 
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How to use the RLE factor to be streei smart, lean, mean and successful | 


System Notes 


(4b) 


Photos 4a and 4b: Ribbon-cable connections to the ZX80. Photo 
da shows the solder pads to which the data-bus connections 
should be made (labeled 0 through 4). Photo 4b is the completed 
ribbon-cable connection. 


underside of the board for the keyboard, so two more 
didn't matter. 

Pull-up resistor R21 and capacitor C10 on the ZX80 are 
connected to the reset pin of the processor (see figure 2a). 
Thus, the reset switch can be connected between pin 26 of 
the processor and the grounded side of the capacitor (see 
figure 2b). I ran two lines with the ribbon cable to the 
keyboard I had added and connected two spare keys in 
series such that both have to be pressed together for a 
reset, This minimizes the chance of an accidental reset. 

These simple modifications greatly increased the ac- 
curacy, speed, and ease of use of the Sinclair ZX80, and 
neither process is beyond the ability of anyone who has 
used a soldering iron on printed-circuit boards. m= 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


Katy (Houston) Texas 77450 


21969 Katy Freeway 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


Federal Express {Overnight Delivery) 


Houston Intercontinental 
Airport Delivery (Same Day) 


U.P.S. BLUE (Every Day) 


References from people who have 


z 
H 


z 


bought computers from us probably 


in your city 


* TRS.80 os a Aogatered Trademark of Tady Corp 


ED McMANUS 


Circia 227 on inquiry card. 


We Specialize in Overseas Shipments 


be j 
CER, = m 


In stock TRS-BO Modal 
Il and Ili 


No Tax on Out of Texas Shipments! 


Save 
10% 15% 


OR MORE 


Telex 77-4132 (Flaks Hou) 


WE ALWAYS 
OFFER 


k^ NO extre charge for Master Card 
or Visa, 
E) Ws use Direct Freight Lines. No 
long waits. 
bk] We always pay the freight and 
insuranca 
| Toll free order number 
b Our capability to go to the giant 
TRS-80' Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 
JOE McMANUS 


EXE 
VISA 
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Software Review 


Text Editing with 
Compuview's 


VEDIT is a fast, friendly, adapt- 
able, full-screen editor for use with 
CP/M and compatible operating sys- 
tems. It is the first software product 
from Compuview, based in Ann Ar- 
bor, Michigan. If you're writing pro- 
grams on the editor that came with 
CP/M, and particularly if you've 
never used a full-screen editor, then 
what follows will probably be of in- 
terest to you. With VEDIT, you 
always have a full screen of text in 
front of you. To add or change, you 
just type. If this review gives you an 
appetite for simplicity while editing, 
then VEDIT, at $130, is well worth 
considering. 

If you already own a word pro- 
cessor or a full-screen editor, you 
might still be interested in VEDIT, It's 
very adaptable to your video-display 
terminal, to your preferences in 
assigning special keys, and to the task 
at hand, I keep three versions: one for 
general text writing, one for BASIC 
programming, and one for assembler 
programming. (More about this 
under Customization.) VEDIT per- 
forms best as a programmer's editor. 
You can write notes, letters, and even 
manuscripts on it, but VEDIT is not a 
word processor. 
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VEDIT 


H. Bradford Thompson 
Department of Chemistry 
University of Toledo 
Toledo, OH 43606 


What It's Like to Use VEDIT 

VEDIT has two operating modes: a 
command mode (which works like a 
conventional command editor) and a 
visual mode. In visual mode, the 
screen is filled with a portion of the 
text. Most work is done in visual 
mode, so I'll describe that first. 

The portion of text on the screen is 
called the window. I began the final 
version of this article by giving CP/M 
the command: 


VEDIT BYTVEDIT.REV 


If the file BYTVEDIT.REV had not 
existed, the message NEW FILE 
would have appeared briefly, after 
which the screen would have been 
cleared, with the cursor at upper left 
ready for entry of text. Until you 
have a change or correction to make, 
yau just type in your text. [n this 
case, the file already existed, so the 
window filled with the first lines of 
the file, with the cursor at upper left, 
You can move the cursor over the 
window at will, adding, changing, or 
inserting text. lf the cursor rests on 


existing text, what you type normally 
overwrites the old text, With one key, 
however, you can switch to an insert 


At a Glance 


Name 
VEDIT 


Type 
Fuil-screen text editor 


Manufacturer 
Compuview Products Inc. 
618 Louise 

Ann Arbor, MI 48103 
[313] 996-1299 


Price 
$ 130: order directiy from Compuview 


Format 
5%- or B4nch flappy disk 


System needed 

An BOAC- or 280-based computer with a 
video-display cansole and CP/M or CDOS 
operating system 


Documentation 


|| 65 pages punched for 3-ring binder: ap- 


proximately 15 pages of assembly-ian- 
guage isting also provided in two disk hles 


|| Audlence 


Programmers and anyone else who wires 
text on a video-display device 


by Arthur Naiman 
Learn the wonders of WordStar. 
A guide through the many impor- 
tant features of this powerful 
CP/M-based word processing 
system—from simple cursor - 
movements, editing, boldfacing, 
and right-justifying, to sophis- 
ticated commands like global 
editing and electronic “cut and 
paste." This book is for anyone 
who has WordStar, is considering 
buying it, or simply wants to 

. know what a high-powered word 
processing program can do. 
Includes special sections on 
the Apple and TRS-80 versions of 
WordStar. 


200 pp., 30 illustr., Ref. W110 
ISBN: 0-89588-077-6, $8.95 


by Hal Glatzer 

The latest word an word pro- 
cessors. Learn how a word 
processor can Save you time 

and improve accuracy. Discover - 
how word processing improves 
productivity in homes and offices. 
Find out what to look for when 
you buy one. An important 
introduction to an essential new 
technology. 

232 pp.: 70 lustr., Ref, W101 

ISBN: 0-89588-076-8, $12.95 


Clrale 388 on Inquiry card. 


WordStar ™ ls a trademark of 
Micro Pro int'l Corp. 
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PLEASE SEND ME ha cade ION TO WORD PROCESSING CUINTRODUCTION TO WORDSTAR 


NAME BEND ME YOUR FREE CATALOG 

T ADDRESS 

' 2344 SIXTH STREET C "pem MEETS AOV. n bpm. X oU DP- oou aco -— 

=.= A BERKELEY, CA 94710 app ^7i81.50/book GPS or 7 735€/book 4th clussmati or (2$8/book overseas alrmatl(CA add tax) 
: .PHONE ORDERS: Total Amt. Enclosed : OR CHARGE MY OVISA Ci MC O AM EX, 

TOLL FREE OUTSIDE CA 800. 227-2346 SIGNATURE m = 


— Bü 


Or so fast? We didn't become à $100 
million-plus company in Jess than 
nine years by producing just any 
magnetic media We did it by making 
the best. The best in disc packs, In 
single rigid discs, In disc carteles 
In diskettes And in mimi disketrtes 
Many major OEM's have recognized 
the difference that Dysan quality 
can make, And have endorsed it 
with their own private label 


Today, there are sales offices and 
distributors in the United States and 


Dysan Corporation, U.S. Sales Offices: 


throughout the world, selling and 
servicing Dysan precision magnetic 
media... ta OEM's, end users and 
retail outlets. JE our medir was just 
like everyone else's, we never would 
have come this far this fast. 


Precision magnetic media from 
Dysan. Our mecha says it all 

Lor the location of the Dysan sales 
pullert nearest you, contact Dysan at. 
(40H) 988: 3472 Toll Free: (R00) 

5 3H. H133 Telex: 171551 DYSAN 
SNTA TWX. 910-338-2144 


St Louis, MO, [314] 444-4011 / Sunnyvale, CA, [408] 730-2145 / Sherman Oaks, CA, [213] 
907-1803 / McLean, VA, [703] 356.6941 / Irvine, CA, [714) 851-9462 / New York, NY, (212] 
687-7122 / Schaumburg, IL, [312] B82-8176 / Fair Oaks, CA, [916] 966-8037 / Glendora, NJ, 
(609) 939-4762 / Bellevue, WA, [206] 455-4725 / Atlanta, GA, [404] 952-0919 / Arlington, 1X, 
(817) 261-5312 / Burlington, MA, [617] 273-5955 / Rocky River, OH, [216] 333-3725 [in 
Cleveland) (412) 261-0406 (ir Pittsburgh] / Livonia, MI, [313) 525-B240. 

Dysan Magnetic Media is also available Worldwide: 

Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, Colombia, China, Denmark, Ecuador, 
Finland, France, French Polynesta, Greece, Guatemala, Hong Kong, iceland, India, Israel, Italy, 
Ireland, Japan, Korea, Malaysia, Martinique, Mexico, Netherlands, New Zealand, Norway, Peru, 
Philippines, Puerto Rico, Saudi Arabia, Singapore, South Africa, Spain, Sweden, Switzerland, 
Taiwan, Thailand, United Kingdom, Uruguay, Venezuela, Western Germany 


Dysan Flexible Diskettes are also available from all Computerland Stores, Sears Business 
System Centers, and many independent computer outlets nationwide. 


Our Media Is Our Message 


5201 Patrick Henry Drive 
Santa Clara, CA 95050 
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mode, where the new text is inserted 
and everything to the right is shifted 
to make room. 

Old text can be deleted by typing 
spaces over it (which leaves blanks), 
by backspacing (which moves the 
cursor left, deletes that character, and 
closes up the line), or by hitting 
Delete (which does the same without 
moving the cursor). In addition to the 
usual moves up, down, left, and 
right, VEDIT’s cursor commands in- 
clude single-key moves to the start or 
end of the current line, to the begin- 
ning of the next line, or to the next 
tab stop. 

Once you’ve mastered on-screen 
maneuvers, how do you move the 
window? VEDIT has one-key instruc- 
tions that page up or down a little less 
than one screen-height; others move 
the window and cursor to the begin- 
ning or end of the text. If you want to 
move up or down just a few lines, 
move the cursor up until it reaches 
the third line (or fourth or fifth, the 
value is set during customization). 
From that point on, additional Up 
Cursor keystrokes move the text 


TO START OF 
BUFFER 


Switch 
insert mode 


| PAGE 
UP 
TO START OF NEXT TAB TO END OF 
THIS LINE THIS LINE 
ial E bene 
TO START OF PAGE TO END OF 
NEXT LINE DOWN BUFFER 
OW iad 


MOVE TO 
| TEXT REGISTER | TEXT REGISTER | TEXT REGISTER 


down through the window (unless, of 
course, you're already at the begin- 
ning). Moving the cursor close to the 
bottom also scrolls the text up 
through the window. 

An editor should be able to per- 
form functions in addition to these 
on-screen manipulations. VEDIT 
handles these via an adequate com- 
mand mode, which is designed to 
work nicely in tandem with the visual 
mode. For example, to replace every 
occurrence of the word OLD with the 
word NEW, the command string is: 


#<S OLD $ NEW $> $$ 


The # means “do the contents of < > 
as often as necessary." S is the sub- 
stitute command, and $ is echoed 
when the escape key is used. By add- 
ing a V command, 


#<5 OLD $ NEW $V» $$ 


VEDIT enters the visual mode after 
each substitution, with the cursor 
marking the point where the change 
was made. IF the substitution is sat- 


(INSERT 


Figure 1: Suggested keypad layout for Heath H-19 terminal. Shading (shifted keys) in- 
dicates large cursor movement and accompanying window movement as required. 
The H-19 should be set to Heath mode, the keypad shifted using internal switches and 
also set to Alternate keypad mode by including the sequence ESC = in the terminal 
initiation routine in the BIOS section of CP/M. 
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isfactory, you press one key to return 
to command mode. Since the V com- 
mand is inside the <>, you're im- 
mediately back in visual mode, with 
the cursor marking the next substitu- 
tion. Of course, you may discover 
that you set up the substitute com- 
mand incorrectly. VEDIT's author 
has provided another escape from 
visual to command mode, which 
jumps out of the < >. 

Command mode has an adequate 
set of editing commands, considering 
you'll spend most of your time in 
visual mode, It also provides file-han- 
ding commands and a means for 
changing disks and escaping from 
write-error and full-disk situations. | 
made up a full disk for testing and 
VEDIT did indeed let me off the hook 
in two ways: by deleting a file to 
make space or by changing disks. 


Customizing VEDIT 

For those of us tinkering with new 
systems, VEDIT's strongest point 
may be its adaptability. The process 
is versatile, simple, and well docu- 
mented. 

VEDIT comes in versions for 8080 
or Z80 processors and for serial inter- 
face or memory-mapped video dis- 
plays. I've tested only the Z80, video- 
display version. You set up VEDIT by 
running a customization program 
called VEDSET, which leads you 
stepwise through the required 
choices. VEDSET first presents a list 
of nineteen popular terminals, in- 
cluding the Lear-Siegler ADM-3A, 
Heath H-19/Z-19, DEC VT52, Hazel- 
tine, and Televideo, from which you 
identify your own. This lets VEDSET 
install the display-control escape se- 
quences unique to your terminal, 
unleashing the speed made possible 
by those expensive features. If your 
terminal isn't included or if you've 
built your own, VEDSET provides 
special instructions and even an 
assembly listing of the terminal- 
dependent routines and tables. 

l've done most of my testing of 
VEDIT on a North Star Horizon with 
51K bytes of memory, two disk 
drives, and a Zenith Z-19 (alias Heath 
H-19) terminal. I've also used a Cam- 
bridge Development Labs Graphics 
Display plus a homebrew character 


Our plug-in I/O boards can do it. 

You already know you've got one: of the 
finest microcomputers available. IBM*made it. 
Now Quadram Corporation sets the standards 
for hardware that helps you realize the full 
capabilities of your Personal Computer. . . for 
the very lowest price.  . 

Expanded memory. Until now, if you 
wanted a floppy disk, an RS-232C board, and 
192K bytes of memory —all five slots were 

filled. Thanks to 
Add mor eC Quadram, you can now 
have 192K on just one 
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IBM Personal 25:95 esse ne 


your computer to grow 
Computer. with you (each board is user- 
* expandable to 192K): 
64K RAM card (no-parity) — $359; 64K RAM 
card— $395; 128K RAM card — $595; 192K 
RAM card — $795. 

And more. Quadram offers additional 
boards for your IBM Personal Computer, 
including: Serial RS-232C asynchronous 
adapter (expandable to two ports); expansion 


formance you'd expect from any Quadram 
product, and all for a similarly low price. 
Available right now. Expanded memory 
additional capabilities. nand ipabeatas > ler 
prices. Qu ad pu ed Kae A ee pua d 
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mE | ROM card; clock/calendar; 8K non-volatile 
RAM (expandable to 16K); parallel printer 
interface. Several other boards will be avail- 

| - able soon, all with the same high-quality per- 
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Title 


City Stale zip 
See us at booth 1242-44 at the Computer Faire. 


generator and terminal emulator, 
which provided a pretty rigorous test 
of those special instructions. VEDIT 
makes good use of smart terminal fea- 
tures when they're available. How- 
ever, unforeseen questions may arise, 
For example, H-19 users should be 
aware that VEDSET assumes your 
H-19 is in "Heath Mode." If you've 
set the internal switch to “ANSI 
Mode," you'll want to set it back. It 
didn't take me long to work this out, 
but Compuview's literature, in- 
cluding the special sheet on the 
H-19, failed to mention it. Other ter- 
minals may have similar problems. 


The Compuview people urge you to 
contact them if you have trouble, and 
my experience indicates that they 
mean it. A phone call (on a different 
question) yielded technical assistance 
right away, and when things became 
complicated, I was connected with 
VEDIT's author, Ted Green. 

The next step in customization is 
assignment of keys for cursor and 
window movements and for a dozen 
other special operations in visual 
mode, If your terminal has special 
function keys, you can assign them. 
You can also use any control charac- 
ter (except CTRL-M) or ESC followed 
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Digitizer, Mauro Plotter... , $10,200. 


$430. 3| MHOF. ‘IMI 


engineering. 177 
W/2Shugart801 . 


PER SCI - The King and Queen of Drives, 
Model 299B rri , £2,300, Model 277 .. 


ETTIEIFSTIRISIS AID 


WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- 
WARE FOR ALL SYSTEMS. EACH SYSTEM 15 COMPLETELY TESTED, 
INTEGRATED AND READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. 
WE TAILOR & CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE 
WELCOME YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 


NEW SYSTEMS FROM IMS 2 yr warmitee on boards! Integrated system with 
built-in monitor, detached keyboard, 534^ drives. Systems w/8" drives, optional 10,20 
or 40 MB Winchesters, built-in tape back up, multi-user capability (TURBODOS or 
MP/M). 2-80, S-100 bus, Over 150 configurations to match your specific needs. On sile 


SEATTLE COMPUTER 8086 SYSTEMS Fentiring &6-DOS, the IBM PC 


System i: 8 MHZ CPU set w/1 serial, 1 parallel I/O (additional 1/O options) 64K B 16 bit 
Static RAM, Tarbell DD controller, TEE 22 slot mainframe w/constant voltage trane- 

. $2,695. m II: with 128K Static RAM .. 

$1,275. or dual QUME DT-8 .., 


CROMEMCO: Sale! 25% off systems/software; 15% off boards/components. 


CALIFORNIA COMPUTER SYSTEMS 2210A M Mh quality, low price. Z80 
CPU, 1 serial port, disk controller w/CP/M 2.2 64K RAM 


Add our Max Box w/dual Shugarts or Qumes and IMS 1/0 w/2 serial, ] parallel. 


LOMAS DATA 8088 SYSTEMS same CPU & Operating System as IBM PC. 
Complete LOMAS card set in TEI 12 slot mainframe, 85-DOS, dual Shugarts, 


LOMAS controller will also interface to 54° drives, mix af Si & 8 possible. 


TECMAR 8086 and Z80 Video Digitization systems , . b 
IBM PC boards and accessories produced by TECMAR also discounted. 


GRAPHIC SYSTEMS: Advertising" Architects" Designers" Compl 
ing powerful interactive graphics saftware plus Micro Angelo Graphics Subsystem w/20 
MHZ high resolution green phosphor screen; M9900 16 bit, [EEE 5-100 computer 
w'dua] 8" floppies, 64K RAM, Multi user capability, Houston Instruments HIPAD 

10MB Hard Disk Subsystem option --§3,400 


GODBOUT: Complete product line now available, 


MAX BOX DISK DRIVE SUBSYSTEM mfg by jolm D. Owens Assor. Dual drive 
cabinet w/ regulated power supply, fan, complete internal cabling. Will hold Shugarts, 
Qumes, Tandons and/or 8* Winchester, horizontally mounted, Excellent design and 

X 544 X 22. Attractive buff color. 

$1,275, W/2QUMEDT-8 dble sided drives — ... 
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. 91,245. Slim line cabinet . .. 


TURBODOS: SPECTACULAR CP/M COMPATIBLE MULTI-USER OPERATING 
SYSTEM. Z80 Code, interrupt driven. Up to 6X faster than CP/M; up to 35% increased 


.$3,55D. 
.. ,$1.680. 


. $1,750. 


| $4,424. 


1 5% off list. 
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disk capacity, Now available for IMS, TRS-BO Model I], CCS & Tarbell controller. 


Prices subject to clitigd without notice 


JOHN D. OWENS Associates, Inc. 


12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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by any letter, The assignment process 
is simple; VEDSET names the func- 
tion, and you strike the key(s) you 
want to use. VEDSET will reject un- 
suitable choices. A sample layout for 
a keyboard without special keys is 
provided. My package included a 
suggested layout for the H-19, but I 
devised one I like better; its third revi- 
sion ís shown in figure 1. The instruc- 
tions encourage you to try one of the 
sample setups and then revise it to 
suit yourself, 

In the final segment of customiza- 
tion, you enter your screen size in 
characters, the number of lines up 
and down that you want the window 
to move when paging, and similar pa- 
rameters. You can also set up two fea- 
tures of special convenience to pro- 
grammers. First, there's a selective 
lowercase-to-uppercase conversion 
that operates on each line of text until 
some particular character is encoun- 
tered. This lets you leave the caps 
lock off when entering programs, 
type your code in all caps, and type 
your comments in lowercase. VEDIT 
switches modes when it crosses the ; 
(semicolon) in 8080/Z80 code, the ' 
(apostrophe) in Microsoft BASIC, or 
the ! (exclamation point) in DEC 
BASIC Plus. This feature can be set 
up during customization and then 
altered during use from command 
level. 

Second, there's Indent/Undent. 
You define a special key for Indent 
and another for Undent during setup 
and also specify an indent increment 
(say, 5 spaces), Each time you press 
the Indent key, it changes the position 
the cursor goes to when you press 
Return. One Indent and you return to 
position 6 instead of position 1; press 
indent again and you now return to 
space 11, and so on. Each tap of the 
Undent key undoes one Indent. Even 
if the language you're writing doesn't 
require specific indents, this makes it 
easy to improve the readability of 
your code, 


Other Special Features 

A feature highly touted in VEDIT 
publicity is the Undo key. Whatever 
you've done on the line you're 
editing, one stroke on Undo and the 
whole line is restored ——you're back 


where you started. That seems like a 
good thing, but I don’t use it much. 

VEDIT also has a text register for 
moving or copying a block of text. 
Place the cursor at the beginning of 
the block, hit the Move key, move 
the cursor to the end of the block, and 
hit Move again, The block, now 
placed in the text register, disappears 
from the screen. You then move the 
cursor to wherever you want the text 
and hit the Insert key. Copy works 
the same way but doesn't delete the 
copied text from its original location, 
The Move key can also be used to 
delete a block of text. 

One of VEDIT's best features is its 
speed in visual mode. VEDIT rarely 
rewrites the screen when it isn't neces- 
sary, and even when it does, the time 
required is not excessive. On the Z-19 
at 9600 bps (bits per second), most 
operations seem instantaneous. Com- 
mand mode, however, is another 
matter, A loop I set up to remove the 
first six characters from each line of a 
200-line tile took about 30 seconds. 


VEDIT and Large Files 

On my 51K-byte system, VEDIT's 
text buffer holds 35,786 bytes. (For 
comparison, Microsoft's EDIT80 
holds 32,974, and Digital Research's 
ED halds 28,589.) That's almost 900 
40-character lines. I rarely write 
single program modules that long, so 
[ have limited experience with 
VEDIT's disk buffering for large files. 
On a 32K byte system, the buffer 
would hold about 17K bytes or over 
400 lines. 

Like most simple editors, VEDIT 
processes long texts by reading lines 
from an input file into the text buffer, 
where editing can take place, then 
writing into an output file. Progress is 
one-way, You can move the window 
at will over the text in the buffer, but 
once lines have been written to the 
output file, the entire text must pass 
through before the beginning can be 
reread. 

VEDIT has command mode in- 
structions to open and close files, to 
read and write lines, and to switch 
logged-in disks. There's even a single 
command to process the entire text 
and restart at the top of the file. 
However, these instructions aren't 


needed in the simplest cases. VEDIT 
does auta-buffering while in visual 
mode: if you page past the end of the 
buffer contents, the first lines are 
written to output and new lines are 
read from the input file. Normally, 
the buffer is no more than 80 percent 
full, leaving lots of room for inser- 
tions. VEDIT also writes to the out- 
put file if you fill the buffer by inser- 
tions. 

My experience with other editors 
proved that supposedly legal opera- 
tions could hopelessly scramble files 
on my disks. I've tried all the com- 
binations that usually cause trouble, 


but VEDIT seems to handle them 
flawlessly. 


What VEDIT Doesn't Do 

I haven't found any serious bugs in 
VEDIT. A minor problem arises 
when you use the terminal's Repeat 
button to move the cursor around 
quickly or to delete a long string of 
characters, This works until VEDIT is 
required to do more than a simple op- 
eration. For instance, a repeated Up 
Cursor works until the cursor reaches 
the line where VEDIT must scroll 
down and write a new top line for 
each incoming Up Cursor. If Up Cur- 
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EPSON MX80 , . 

MX80 F/T .. e 
MN Rp o Cr LUN 
Graftrax oplion 

Rs232 interface , 

2K Buffer , - 


3M SCOTCH? Diskettes In storage box 
5 bax sip all Pre per = 
740, B* ss/sd , i ioc 529.00 
741, B8" ss/dd .. ..... .. 935.50 
743, 8^ dd/dd -.- .. .... .,. 845.50 
744-0, 5'4* sofl sectored or 744-10, hard 

sectored, single sided 

Head cleaning kit ..., 


TEI MAINFRAMES, S-100 
MC5112 § 620. MCSi22 , $ 745, 
RM 12 5 655. RM22 . .$ 790. 
OEM & Qty. discounts offered 


HOUSTON INSTRUMENTS 

PLOTTERS Standard & Intelligent models 
w/surface areas of 8'1* X11* to 11° X 
17*. Front panel electronic controls, 
DMP-2 . .§ 935. DMP-3 . .$1,195. 
DMP-4 $1,295. DMP-s $1,455. 
DMP-6 . $1,665. DMP-7 , .S1,865. 


TARBELL 


Double density controller. 


ZM CPU .. .. ..... 


CORVUS: Hard disk & Constellation 
networks for 5-]00 systems, TRS 80 
Med lll, Apple Il, Zenith, Xerox 820, 
Vector, Superbrain, Northstar, NEC, 
DEC L51-11, Altos, Alpha Micro 


"n Discount prices. 


PMMI 5-100 Modem . -. .. 5385. 
Compatible w/telex & Twx. 51 to 600 
baud. On board pulse dialer. 


HAZELTINE 1500 
1510 s 
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TELETYPE 
Model 4320 AAK. . . . 
Mendel 43A5R, 8 level, 1” tape 


WE EXPORT 


GEUAPISOCES EMAMO O) MHOr “INI 


EL 


f 
$2,595. 


Overseas Callers: 


Phone 212 448-6298 or Cable: OWENSASSOC 


MICROANGELO Price Lowered 

SUBSYSTEM W/LIGHT PEN .,.. $2,300. 
Includes 5-100 graphic card, 15° moni- 
tor, detached keyboard, light pen. 
Without light pen - .. ...,.51,930. 
Graphics card alone 205 976, 
ScrenwarePakI] . , ., ...$ 350. 

TEKEM: Tektronix emulator. — .5 350. 
Color systems from 4 to 256 colors, Basic 
color system (4 colors)... .....$2,330. 


WHITESMITH: The Complete C-com- 
piler produces optimized native code for 
Z80. PASCAL from Whitesmith allows 
intermixing of C & PASCAL Full PAS- 
CAL as defined by Jensen & Werth, 
discounted price. 


dBASE Ili Brings power of mainframe 
database software lo a microcomputer, 
Manual and demo software .$75. 
Complete package with money back 
guarantee: . .. -. -. 5895. 


COMMUNICATIONS SOFTWARE 
Enables communications from a micro to 
a terminal or to another micra, mini or 
maxi computer. Source code .....$500. 


MICROSOFT COBOL—80 . 
BASIC-80 (interpretor) , . 
BASIC COMPILER: 
FORTRAN-80 
X-MACRO-86: "NEC 
muLlSP/muSIMP: ...... 


MICROPRO 
WORDSTAR: 
MAIL MERGE: . 


TWX (TELEX I1) SOFTWARE $350. 
Send/ receive with a microcomputer core 
necteu directly ta WU line. Eliminate 
paper tape. Messages can be formatted 
w text editor. 


OLIVETTI DAISY WHEEL PRINTERS 
Model 311 (34CP5) 52,150, 


QUICKSCREEN. .... ......$149. 
Use CRT as scratch pad, produce quality 
screens, create reports & forms. 


TWX 710 588 2844 
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You can save buying wholesale with our buying service. 
As your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 manufac- 
turers, Call for present wholesale market conditions. eli 
total prices being paid by our clients (including our fee) are: 


Alpha Micro 1030 $12,047.00 Dynabyte 5615-A] 8,396.00 


Alpha Micro 105] 17,634.00 Ithaca CB. 128KSS/OD — 5,421.00 
Alpha Micro AM-1011 9,313.00 Ithaca Sys. 2A W/Panel — 2,941.00 | 
Alios 8000-10 6.987.00 NEC 8001A 865.00 
Altos 8000-15 3,985.00 NEC 80L2A 365.00 


Altes 8000-2 2,629,00 NEC8031A 865.00 | 
9,385.00 North Star G4K DD 3,073.00 | 
4,794.00 NorthStar Advantage 2995.00 
5,532.00 — Televideo System I 2,380.00 
6,269.00 Televideo System U 5,311.00 
4,414.00 TelevideoTS-800 Term. 1,324.00 
6,374.00 Televicleo TS-802 2,620.00 
5,650.00 TelevideoTS-802 H 5001.00 
7,521.00 Vector 2600 4,221.00 
3,216.00 — Ventor 3005 5,458.00 


4,896.00 Vector 5005 


500.00 Wordslar 305,00 
200.00 Basic Compiler 277.00 


23000 Fortran 80-CPM 37500 | 
180.00 — Visi Calc 160.00 
PRINTERS 


1,100.00 NEC 5510 2,345.00 
1,278.00 NEC 5520 KSR 2,645.00 
1.32800 NEC 8530 2,345.00 
1,700.00 NEC 7710 2,345.00 
2,075.00 Epson MXB0 instock 485.00 | 
2,444.00 Qume Sprint 9-35 1,738.00 
1,796.00 Qume Sprint 9-45 1,996.00 | 
2,320.00 Qume Sprint 9.58 2,085.00 | 
1,795.00 | 


dam ——— Á-— —DP—— QN eee 
CRT, DISK DRIVE, MODEMS | 
Alpha Micro AM-600 8,075.00 Houston instrument DMP-7. 1,528.00 
Lobo Dual 8" DS/DD 2,434.00 | 
Lobo Dual Mini Drives 855.00 


Morrow 10MEG 2,190.00 | 
Morrow 20 MEG 3,650.00 | 
Morrow 26 MEG 3,375.00 


For latest wholesale prices and to order Call Toll Free | 

600-227-2268. In California call 415-376-9020. | 

Assembly. integration and testing also available from 

our service department. 
| 


ASK ABOUT OUR LE ASING PHOGRAM. 


Credit cards add 3% handling lee. Prices subject to change withoul 
notice. Minimum lee $100, 15% cancellation fee. 


We are buying agents for 
| overseas computer dealers. 
| Export services available. 
© international Telex 470851 


1635 School St, Sutet 101, Mad. CA 94556 


270 . March 1982 © BYTE Publications Inc Circie 323 on Inquiry card. 


sor consists of the sequence ESC A, 
the Escapes can get lost, and one or 
several Ás may appear in your text, 
VEDIT's author, Ted Green, tells me 
that this problem is at its worst on the 
Heath H-19 terminal—the Repeat just 
sends too fast. In the absence of an 
interrupt-driven input buffer routine, 
the only remedy is a light touch on 
the Repeat button. 

You can't enter control characters 
or reverse-video text into VEDIT's 
text buffer while in visual mode, pre- 
sumably because any control charac- 
ter is a potential special function key. 
You can, however, switch to com- 
mand mode, insert, say, your CIRL- 
L form feed, switch back to visual 
mode, and there it is, represented by 
the usual ^L. 

Unfortunately, VEDIT doesn't pro- 
vide a means for sending text to a 
printer. The only way you can print 
current text is to exit and use some 
other program. | find this annoying, 
but it hasn't caused me to take my 
command editors out of retirement. 


Conclusions 

VEDIT is a convenient, friendly, 
full-screen editor available at a rea- 
sonabie price. It has several features 
specifically designed for program pre- 
paration and, for that purpose, has 
distinct advantages over command 
editors. It's readily adaptable to a 
wide variety of terminals and takes 
advantage of smart-terminal features. 
Special function keys can be assigned 
whatever functions you wish. If you 
don't have special function keys, 
substitute control characters and 
escape sequences of you own choice. 
The well-documented customization 
process is easily accomplished. 

[n addition to its screen mode, 
VEDIT has an adequate command 
mode. The command mode is useful 
in selting up string searches and 
substitutions; it also allows iteration 
macro commands that include trans- 
fers into visual mode and back. You 
won't spend much time in command 
mode. Ás part of a word-processing 
system, VEDIT has several limita- 
tions. You can't underline or even in- 
sert control characters in visual 
mode, and you can't send text to a 
printer. m 
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MicroMed™ and MicroDent™ make your practice perfect." 


Sint inen 
They're the real solution to the problems conto every 
physician's and dentist's office is a unique pac 


developed through years of work in close ease © with 
doctors and dentists. They'll help you treat your patients more 
efficiently and accurately, while saving you time 

and money in the process. 


Versatility. 

Whether you are in private practice or a member of a busy 

soup, ther there’s sufficient capacity to handle your needs. 
usands of patients can be accommodated on floppies, 

md sia Toms on hard disk. MicroMed and MicroDent 


LP che Ally Malas oak tg 
De to complex forms, th practice fram biljna to 
oes Ra Gre PONER Ic 
t the country, they stand alone at on top, 
oe by themselves. 


oe VOLE ease B NI 


We know you're after solutions, Em more problems. Qur 
menus are simplicity itself, and are des for your 
convenience (not our programmers’). e computer displays 
al options at every step. What could be simpler? 

‘our own office staff can easily take care of the routine 
so that you can devote your valuable time to your patients. 


You are the boss. 


Forget about problems with outside billing services or 
manual Sk -keeping. You exercise a lute control over 
your billing procedures. Finger-tip patient r ] lets you know 
instantly whose accounts are due and what services were 

. Account is automatic, and past-due notices 
or statements are printed and addressed, ready for mailing. 
All types of reports may be peque to help you better 
understand your finances and cash flow, Daily backups 
are created automatically. 


Demo disk and manual set 575! 


Dealerships are available to established computer vendors 
On a territorial basis. 


See Us At 
West Coast 
Computer Faire 


*"MicroMed, MicroDent, and Formulator are trademarks of SoftwareHows 
@CP/M is a registered trademark of Digital Research 
Copyright 91981, SoftusreHosws 


Multiple Insurance Forms. 

Many patients have several different types of insurance 
coverage. With MicroMed and MicroDent you can enter almost 
any form, keep track of which patients it applies to, and get it 
processed and ready for mailing. When new forms come out 
(as we all know they will) you don't have to pay for custom 
prbsreanening, you you cep mo the form print format yourself. 
our exclusive Formulator™ system it takes just minutes. 


The biggest surprise of all is that MicroMed and MicroDent 
are just $2000 each. Plus, having your own office computer 

5 you with great tax advantages. If you like what you 
see, contact your nearest computer store. They can p 
you with MicroMed or MicroDent on any CP/M® bes 
computer for an amazingly economical price. Or, if you already 
have a computer, a demo disk and manual set is available 
for just $75, and allows you to run the entire program, 
The manual separately is $50. Send for one today, and 
make your practice perfect! 


Features: 

* Automatic billing for any patient load 

« Handles practices with up to 20 doctors 
* Accepts all insurance forms 

« Exclusive “Formulator” form system 
« Multiple insurance coverage 

* Insurance preauthorization 

* Automatic statements with aging 

* Instant access to patient records 

+ Full transaction and treatment details 
* Cumulative totals by doctor 

* Profitability analysis reports 

« Mailing Est maintenance 

* Can be linked to word-processing 

= Appointment recall with reminders 

* Maintains hospital and lab codes 7 
* Keeps track of referring doctor codes / 


P.O. Box 36275, Los Angeles, CA 90031 
(213) 731-0876 - TWX: 910-321-2378 
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Add a Cassette Interface 
to Your VIC-20 


William R, Hale 
3309 June St. NE 
Albuquerque, NM 87111 


During the time I've owned a Commodore VIC-20, I've 
found it to be an excellent home computer, You really get 
a lot for your money. With so many excellent peripherals 
being introducted recently, the VIC-20 will be a great ad- 
dition to the home computer market. I do feel, however, 
that the price (almost $100) Commodore is asking for a 
cassette recorder is a little high. Thus, I decided to design 
my own interface. 

Figure 1 (on page 274) is a schematic of an interface 
that allows use of an ordinary, portable audio-cassette 
recorder to store programs from a VIC-20. The cost of 
the few parts needed, including a plastic case, runs about 
$10; the parts are available at Radio Shack and other 
electronic parts stores. The audio tape needed to store 
programs need not be of high quality due to the tones the 
VIC-20 uses. The cassette "shell" itself should not be so 
cheap that it causes the tape to drag. 

Most of the components I used were already in my 
home stock, including the 6-pin connector to the VIC-20 
motherboard. (See figure 1 for part numbers.) The 
VIC-20 outputs 0 to +4 volts (V) and prefers as an input 
a signal of an amplitude between 0 and —4 V. (Later 
testing has shown that the VIC-20 will accept a ©- to 
+4 V input if the signal consists of true square waves 
and does indeed range from 0 to +4 V.) Capacitor C1 
allows the recorder to receive a normal AC input; the 
combination of C2 and CR1 allows DC restoration for 
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the VIC-20 input. R2 is merely a fuse to protect the 
VIC-20. 

L1 is an LED used to indicate that data is coming into 
the interface and is of sufficient level to properly operate 
IC1, which is being used as a wave-shaping circuit. L1 
isnt a necessary part of the interface, but since the 
SN7404 has extra inverters, you might as well use one for 
the indicator. Switch 51 is also unnecessary because you 
can tie the line coming to it low. However, if you do this, 
be sure your recorder is in PLAY for the load and verify 
operations and in RECORD for any save operations 
before pressing the return key. Switch $2 is needed to re- 
wind the tape. Always return this switch to REMOTE im- 
mediately after using it in MANUAL. 

My particular recorder, Superscope Model C-76, uses 
+6.7 V to drive its motor, so I was able to use the 
VIC-20's motor-power line directly. Figure 1 also il- 
lustrates an alternate method for controlling the recorder 
using the VIC-20's +6.7 V motor line as a control signal. 

Notice that the shield on the AUX input of the recorder 
is not connected to the VIC-20 system ground. I found 
that if I tied this Hine to the VIC-20 ground, noise would 
appear on the external speaker output of the recorder 
while I was attempting to load a program from the 
recorder. This noise was of sufficient level to trigger the 
input of inverter IC1 prematurely and cause an error 
message to be generated by the VIC-20.8 
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Figure 1: interface between the VIC-20 and a standard cassette recorder. Although the VIC-20 outputs 0 to +4 V, it seems to prefer a 
0 to —4-V input. Switch S1 could be eliminated (see text), but it's safer to include it. Alternate sources for the connector to the VIC-20 


are listed: an alternate motor control circuit ts also shown. 


New! TI LCD Programmer. | 

15-Day Free Trial. i 

Hexadecimal and Octal Calculator/Converter. — | tne best way to evaluate the Tt ico | 

j The brand new tilt-top TI LCD Programmer can save you ! a oie p s plu l 

j F manran hours of work. It was designed specifically for the | satisfied, simply halt for a full retund. i 
ca problems you do, and has features that make it ideally — | order now by caiting torres: i 
zi sulted for applications in computer programming, | 4-800-858-4580 i 
HS ee debugging, repair and digital logic design. Í in Texas call 1-800-745-8835 | 
AM a e ital P arithmetic in any of Ihres numbar bases — OCT, | Lines open B am to 6pm CST [ 

* |nte jer, two's complement ariihmetic in OCT and HEX. | dusi give us your nama, shipping addrasa ! 

* One's complement capaniNity in OCT and HEX. | and Visa or MasterCard number and we | 

* Converis numbers between OCT, DEC and HEX. į wilt charge iha tax deduciible" $7500 | 

^ Mia aie n. d parentheses available at each of four | eben us aM docu 3 i 

* Logica! functions AND, OR, EXCLUSIVE OR and SHIFT LM me en 

operate bit by blt on OCT or HEX numbers. 1 Unisau si Electronics Ine | 

Unisource Electronics has committed to buy TI's initial — | P.O. Box64240« Lubbock, Tx 79484 | 

presen of this unique product. Availability is | i 

imited! Order now. j * When used for business. l 
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Introducing ... 


THE TEC-86 SERIES OF 16 BIT MICROCOMPUTER SYSTEMS 


TEC-86 — COMPLETE 16 BIT 8086 MICROCOMPUTER SYSTEM — $4390 


FEATURES e Two RS232 Serial Ports 
e Two 8 Inch DD Floppy Disk € Boud Rates from 50 to 19200 Baud 
Drives (1.2 MB Total) € independent Baud Rate for each Serial Port 
€ ROM Boot for MP/M-84m @ 24 Parallel 1/0 lines (Three 8 Bit Ports) 
@ 64K Bytes of Memory @ Attractive Industrial Quality Enclosure 
© Vectored interrupts 
@ 16 Bit 8086 CPU 
€ Heovy Duty Power Supply TEC-86M4 — $7595. 
WITH Y2 MEGABYTE OF MEMORY 
TEC-86W — $10990. ONE YEAR TEC-86M4W — $12990. 
TEC-86 SYSTEM WITH WINCHESTER WARRANTY FOUR USER TEC-86 SYSTEM WITH '/ MEGABYTE OF MEMORY 
31 MagoBYTE HARD DISK AND 31 MegaBYTE WINCHESTER HARD DISK 


TEC-86 OPTIONS 


e CP/M-8ém Single User Operating System € Double sided doyhle density floppy disks (2.4 MB total) 
© MP/M-Bów Multi-User Operating system & 31 Megabyte Winchester Hard Disk 

Concurrent File Access File Password Protection @ Attractive Wood Grain Desk Top Enclosure 

File Time and Date Stamping Print Spooling € Rack Mounted enclosure 
9 Additional Memory, 64K and 256K byte increments @ Alphanumeric terminals (80 chars x 24 lines) 

up to a system total of one full Megabyte e Matrix, correspondence quality, letter quality, and 


è Languages graphics printers 
BASIC-86«, FORTRAN-Béa, — PASCAL-8 rm, 
CBASIC/ 86m, PASCAL/MBón, FORTH, 
CI5-COBOL and other High Level Languages 


ANALOG TO DIGITAL DIGITAL TO ANALOG 


DATA ACQUISITION AND CONTROL BOARDS AND SYSTEMS 


APPLE A/D $695 DIGITAL TO ANALOG $100 A/D $755 
w / Timer-Counter CONVERTERS Analog to Digital Converter 
ANALOG TO DIGITAL Converter with 12 Bit Resolution with Timer/Counter 
Timer / Counter 3 Microsecond Conversion 12 Bit Accuracy, 16 Channels, 
12 Bit Accuracy, 16 Chonnels, 30 KHz Jumper Selectable Outputs 30 KHz Conversion, Five 
Conversion, Three programmable +2.5V, +5V, EIOV, 0 to Programmable Timer/Counters for: 
Timer/ Caunters to: +5¥, 0 to +10V Time of Day 
Trigger Conversion: Each operates independently Triggering Conversions 
Count Conversions Each DAC holds previous value Counting Conversions 
Count External Signals until on entire new word Counting External Signals 
Count Bus Clock is presented to it Interrupting the CPU 
Options: Programmable Gain; 14, 16 Bit Fully ossembled ond tested Options: Progrommable Gain; 
Accuracy; 40, 100, or 125 KHz; Expansion 14, 16 Bit Accuracy; 
to 256 Channels 40, 100, 125 KHz Conversion; 
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OTHER FINE $100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 14 bi accuracy, 30, 40, 100, 125 KHz Conversion rotes, 16 to 256 Chonnels, programmable 
gain, timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit occurocy, 3 microsecond conversion rate), 8086 CPU Boord, 1/0 Boords 
64K/256K Memory Boards, Reol-tima "Video Digitizer and Display. Complete Systems also available for Dolo Acquisition, Video 
Digitization, and General Purpose Applicotions. 
REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 


DEALER INQUIRIES INVITED ! ! 
ETE j TECMAR, INC. 
| INE. F” 23600 Mercantile Rd. * Cleveland, OH 44122 (216) 464-7410 


ASAP carries only the highest quality floppy disk drives, to 
provide you with years of trouble-free service and superior 
performance. 

Data Trak™ double-sided, double-density drives from Qume® 
feature state-of-the-art technology. You get superior data 
integrity through improved disk life, data reliability and drive 
serviceability. 

[lata Trak™ 5 (ANSI 5'4" n MUR Call for price 


Data Trak™ 8 (IBM compatibility) . . . . Call for price 
Shugart drives have been sting industry abi and reliability 


standards for years. Shugart's Bi-Compliant™ head assembly 
provides superior media compliance and high reliability. 


Model 801 {standard Hopp) v AET n $400.00 
Model 850..........,...... TOES $640.00 
Bual Disk Drive Cabinet . ME OON aise Magia eet $225.00 


ASAP also provides a full line of high reliability disk drive 
subsystems. 


Part No. — Description” Price 
HOC8/1-HO — Cabinet with (1) Priam 10 megabyte hard disk 
drive with Microbyte Controller ............. Call for price 


HDCB/1F-1HD — Cabinet with (1) Qume® DT-8 double-sided, 
double-density drive, and (1) Príam 10 megabyte hard disk 


drive with Microbyte Controller ......,...... Call for price 
CAB8H — Dual cabinet for 8" floppy disk drives 

(horizontal mounting) ............ eene $ 225.00 
CABBV — Cabinet for 8" floppy disk drives 

(vertical mounting).,........ rere $ 225.00 
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with our variety of quality dis 


IVES. 


CABBH/V«1S — Dual cabinet with (1) Shugart SABO1R 


installed (horizontal or vertical mounting) ........ $ 695.00 
CABBH/V«28 — Dual cabinet with (2) Shugart SABOTR's 
installed (horizontal or vertical mounting)......... $1095.00 


CABBH/V«1( — Dual cabinet with (1) Qume® DT-8 double-sided 
doubte-density drive installed (horizontal or vertical 
UIDI) Lise es Ce ond oles wees PE E $ 775.00 
CAB8H/V«2Q0 — Dual cabinet with (2) Qume® DT-8's double- 
sided double-density drive installed (horizontal or vertical 
mounting) ..........06> PO Eee TERR $1275.00 


“Alt cabinets come complete with power supply, fan and internal cables. 


| ^ | Toll free outside California: 
aSa " (B00) 421-7701 
Inside California: 
computer (213) 505-6431 


roducts, inc. 
1198 s Si.. Signal m CA 90806 (71 4j 891 -2663 


Far superior quality, high retiability disk drives, contact ASAP today. 

ASAP afters a 30-day buyer protection policy: full money-back guarantee if nol 
totally salistied. 

Ordering inlarmalion: name. address, phone: ship by: UPS or truck. Please call for 
shipping charges. 

Terms: We accept cash, check, money orders, Visa and Master Charge (US. 
funds only) Tax: 6% Calif. res. COD's and terms available on approval (schoo! 
PO's accepled). 
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Printers 


Okidata Dot Matrix Printers 
BZA — BO column printer witraetor 
Throughput @ 80 characters per ima: 76 lines 
minut 
mi Spead 120 CPS 
83A — 138 column printer wilractor 
Thought € 136 characters per line 7f lines 
per minute 
Print Spend: 120 CPS 
MA — 136 couma printer witractor 
Throughput & 136 characters per line 144 tines 
per minia 
Print Speed: 200 CPS 
Centranics & 5-232 wilertaces standard on 
models BA & SA 2K serial beller board (RS-2X2) 
opliona! on all models Cenironics B-bii parallel 
miedace and Oki aph HI-RES Graphics slandad 
oti Model Må 


Epson MX 

Column Doi Maurin Printer 

Character set (ull SO-character ASCH wilh 
descenders 

Graphics characters: 64 hock characters 
Centroncs-styie 8bi! parallel inlertace 
standard, Apple TRS-90, AS-222 interiaces optional 
MX-BO FT /Frictlon Feed 

MX-100/132 Columa 

CALL FOR PRICE & DELIVERY 


Apple Parallel Intarface: 
AEI-1 W/Cable .. .... ..... $69.05 


e Standard Interface 
a Compatible with Epson & Oxidala Printers 
* On-board Firmware (2708) 
Optional Cables. $25 00 
AECA Atari (0 Epson Printer 
JREC-2/ TRS-80 to Epson Okidata Printer 
RSC-1/RS-222 {male to male) 
Serial Interface SEI. ..,........ $55.00 
a Asynchronous 300, 1200. 2400 of 9800 BPS 
e Compatible with Epson Printers 


a 75 to 9600 BPS 
Manufacturer Medal A Price 
Anatom 4 . "it tët Fewe api 50.0 
Anadex-2521 W/2K beer (a saa 1208 00 
Diabio-308O aioe pu a su. £805 
Choh Starwritr 45, .... -n na BUS 
Texas instruments 810 , $1850. 00 
Modems 
Mafacturer Modal # Price 
Novation CAT $ 149.00 
Novation d-CAT $ 18000 
Movation Aute-Cat s 22900 
DC Hayes Smari Modem $ 24500 
DC Hayes Micra Modem H $ 27000 
(Apni) 

DC Hayas Micra Modem 00 § 33500 
Lexicon Lex-11 $ 13800 
Lwermorg LiV-Star 20M $ 143900 
uns LAS WGLP $ 16500 
UDS LDS 202 LP S 24500 
Monitors 
Manulsciurw Model P Price 
Amdek 100/17" B&W S 12500 
Amdek 100-80 $ 16300 
Amdek 100G 127 Grn $ 149.00 
Amdek Color-t 13° $ 375.00 
Sanyo DM S1Q0CK/2° Gin. $ 17500 
Sanyo DM 5012/17 BAW § 27000 
Sanya DM 5112ex/17 Gm. § 29000 
Sanyo DM C6019/13" Color $ 45000 
Zenith ZVM-1217 12^ Grn 5 115.00 
Terminals 
Maeufaciorer — Medel 3 Prim 
Ampex Dialoque Bü 5 659000 
Lear Siege — ADM-5 Call lor price 
Lear Singhs — ADM-3À Call Jor price 
Lear Siegkr — ADM-3À« Call for price 
Lear Siagke — AOM-3I ( for price 
Lear Siegler — ADM-32 Call tor price 
Lear Siegler — ADM 42 Call tor price 
Telsvideo TV! 910 $ 624.00 
Téieyiden TVI 812€ § 72500 
Televidon TVi 350C $ 92500 
Televiden T 325 $ &25 00 
Components 
4116s (200 n§)/5290-3 

Apple. THS-80. Heath 
15 - 51.85 gach 8599 ,,,,.. 51.80 each 


1649 , , $S170each 100 up ..... 51 40 each 


2114 L-2/200 n8 

Low-Power 1K x 4 Stalte RAM 

t.. ....52 Bleach 599 — . S260 each 
49 ..,,..8270 each 'OQup ,. S45 each 
2708/4590 nS 

1K x 8 EPROM ss 51. 50M) each or 8/522 00 
2718/5 Volt 

2K ADE tt +r + te h $4 95 each 
7418240 ... 51.25 pach 74L5373, 5125 each 


74L5241 .,. $1.10 each 7ALS374, . $2.25 each 


745944, Si?5each 67245, .5150 each 
Support Chips 

BOMDA-CPU.. .. 5 250 Z80A-8I0 ..... $2200 
ZHA-CPU .. .. 5 695 MSSACS _.... 3 695 
ZOAZCIC , . $895 BOS/ACS .. . 51500 


2BOA-DART .... 51395 


$80 VOZ. .. .. $80 
MOTS. .. | $7 XR. . 575 
Connectors ig ma — mw 
0625P 25 us $0 
DBO5S 3H su om 
DB25C sH SE S575 
100 Pin IMSAl 
Gold/5-100 Soldertail Connectors 
S2 0 each or 10/52 40 each 
Capacitors 


1@ 12 Vali Ceram: _ Be each ar 100/87 DD 
DIP Sockets — Low Prota Tin Sotterta 


Descripitan 13 1049 9008 10600 
14 pin lin sl $15 5.43 $ 12 $ 11 
1B pín tin si $.15 $ 14 $ 13275 1? 
+B pin tin si $10 $ 516 § u 
20 pin tin si $25 23521 $7 
24 pin tn st $26 $24 S 22 S 20 
28 pin tin Bt S353 $29 SH 
40 part tin si 5 4 £ 40 S 38 S M 
DISKETTES from ASAP 
Verballm 
B 
Part A Price 
MD525-01 Soil 10/527 50 
MOSO5-1D Hard X 
MO525-15 Hard © 10/527 50 
& Dakettet 
FOG?- 1000 Hard 1/535.) 
FOG4- 1000 San 107535 00 
BITIUTEX 
S'u” Dirite 
Pari di Zkia — Sach Price 
MEM M3 1/8gl Hard i0 —10/52500 
MEM 3405 I/Sgl Hard 16 — 10/S2S 00 
F 
MEM 3060 1/59) Soft 10/535 n0 
MEM 3111 ors — Sot 10/845 00 
MEM 3090 Umi — Sat 10/$45 00 
MEM 3107 2/00 Sot 10/SS5 00 
8 3n 
B'i’ Ülskettes 
Pari y Bide/Dems — Becky 
744-0 TET Son 10/533 00 
744-10 1S9 Marg: — 10/S33 00 
744-15 3/5gl Hare tb — TU/$Xi00 
745-0 2/Dbl 10/553 00 
74-10 RU Hard 1 — 10/855 00 
745-18 27 [Hl Ham 16 — 109/$590 00 
Maxell 
5'7 skews 
Fort d udian  Secior Price 
Min Sal Sot 10/335 00 
MT iih Soll 10/$49 00 
MHI Sp) 6s Hard #8  t0/53900 
"MH? 2/0hi Hard 36 — 10/555 00 
F Disketit 
FD.128 1/Sgl Sati 10/845 00 
FHI-32 1/89! Soh 32 Y1/S4500 
FD2-Xb 2/Dbl Soft 10/555.00 
Elephant Mamory Systems 
Part il Bieta Dans: ee Priza 
EMS-1 1/8 Sah 
SRW 
Metta Sterage Cazes 
Part # Size 
SRW.5 Sy," £2 5) en 
SAWS F S125 ea 


SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 
FOR APPLE II" USERS 

om Number 7712A ..,.. eoa. Pres 5148. 00 
Pari Number 7440A..,.... . Price S 9500 
Asynchtonout Serial interlace 

Part Number TIDA TIT Pree; 8139 00 
Calendar /Clock Modu 

Pari Number 7424... ......, — Pri $ 99.00 
3% Olgi SED A-Ip-D Converter 

Pai! Number TADA., ......... Pri S 8500 


12% UM /PROM Module 
Part Humbet 71144,....,... . Price S 85.00 
Parallel [nterisce 


Part Number 7720A 4 t oten Prive, $125.00 

Artthmalie Processor 

Part Number 7611A,,..... » Price: £345.00 

Canirovics Printer Intertace 

Part Number 7/28À — ......,,., Price $1245.00 

FOR $-100 USERS 

32K Stc RAM Board 

Part Number 20320, . .. . . Prive: 5610.00 

16K Static RAM Board 

Part Number 2116C.. . ...... Price S290 00 

GAK Dynamic HAM Beard 

Pari Number 20660 ,. . . ... Price SSAC 

ZBOA CPU Beard 

Parn Number 2810A. . , , . Price S265 00 

Floppy Disk Controlher 

Part Number 2422A ice: S365. 00 

CP/M” Version 22 Free With PEER dor 

$100 Malnirsme 

Part Number 2 s... Prica. 5475.00 
1A (2ZA0WAC) . , o>» » 880500 

§-100 cun 

Par Number 2501A. _ .... Fries $150.00 

4-Port Serial 1/0 interface 

Pat Number 2710A,,.. ., . Prine $24500 

2-Serial ?-Paraliel 1/0 Bei 

Pail Nembet 27194... uk ves Price: 5275 00 


4-Porl Parallel 1/0 üoard 
Part Number 2720A,., ......., Price S195 00 


Microbyte Boards 

ZB0A/H) CPU Board 

« A complete singla board ZBüA CPU with 
seriat parallel interface (2) Ser. (3) Parallel 

» Fully compatible with proposed IEEE 
5-100 Bus Slandard 

e ZB0A CPU (4MHz version ol tbe 280) 

$329.00 Assembled A Tested 

Optional Monitor Program $40.00 

Floppy Oisk Controller 

e DMA (0 wilhin 16 Mbyte al memory 

e State-of-Ihe-art MEC7ES LS) Controller 

æ (EEE 5-100 compatible 

= OMA artilration allows use of muthple 
boards within à sySlem 


$329.00 Assembled & Tested 

"CP/M $150.00 Available (Optional) 

4-Paort 1/0 Beard 

+ Quad RS-232-C sortal ports. One 20 mA 
current loop gort 

a Fully IEEE 5-300 bus compatible 

a Asynchronous communications wiih 
ZBDA-DART™ or synchronous comme 
nications wilh ZBOA-SIO/0" 

© Full sel ol modem coniral signals. 
including Al (Ring Indicalor) 

© Easily conliguiatla in any type of terminal 
hilerlace 

$265.00 Assembled å Tested 

Cables Avattable (Optional) 


64K Gynamic RAM Board 
ə Fully S-100 bus compalible (4 MHz) 
© BARK » 8 bt dynamic RAM 
* Low power 
*BVDC © 70) mA 
*16vDC @ 100 mA 
-15VDC @ 25 mA 
è Bullin capacity with LED intilcalor ard 
Vector interit 


$475.00 Assembled & Tested 
*CP/M* Trade Mark of Dhgilai Aesserch 


ATARI COMPUTER PRODUCTS 
ATARI 800 
(16K) Personal Business Computer Fealurus: 
a Computer console 
a Atari BK basic 
» 5/ full stroke alpha-numeric keyboard 
with four function keys 
® Operator's manual 
e RF modulator 
e Power supply 
Call for price 
&pacia Offer: Additional LEK RAM FREE with 
purchase pf xyzism 
ATARI 400 ,.,....,........ 934800 


Atari Optional Accessories 
Mode) — Seacriptien Price 
&10 Disk Drove Syslem . „5 48500 


820 40 Column Dot 
Matrix Printer ,...... £ 27900 


622 4) Column Thermal 
Printer 


E25 80 Column Doi 
Matrix Printer... eee ed 62500 


B30 Acoustic Modem... ... 5 15900 
&50 interlace Modvlig......8 16900 
410 Cassels Racarder ,.,...5 8000 
CAD — Paddia Controls ......5 1796 
CX40-04 «Joysticks (pau) ......8 1796 
INTRODUCING ASAP's 

Mari BOO 15K RAM Module: $55.00 


1 year warranty paris & labor 


Atari Sotlware (Many rore avaiable} 

Basketball eee eee vL ou 
Super Breakout ..,. eae oos O 3000 
s. PERROS r- 
Video Easel 2... o oosoaose ci 5 dU 
HD Tig Tac Toe... ee ce. ne 5 25900 
Slat Raiders wee ee eee ec es 8 3500 
Astemids ,.... 2... onn - ..5 3200 
Music Composer Rd» NAR xd ers | Q0 
Educational ROM ,...........,. 5 1855 
Assembler Editor. 2.2... 5 4500 
Telelink ! "*n»üt sewenererrsscnsy Y Un 
Space Invaders .. ewe eee eee O X000 
Kingdom Hus ededuSE e EM 12.95 
Missile Command "cc masa. ws EMEN 
Biorhythm a re eee ad ru 12.95 
MOM. os PR PM PES. T?! 95 
Energy G2ar 2... cacoeeo se 1488 
Mailing Lisl si»: Citeiedweaedsacd 18.5 
Touch Typltg 2.22.2222... S 1995 
Stock Charting 2... canes S OS 
Stock Analysis .............. 8 1998 
Bond Analysis... 2.220. 5 1058 
Word Processi cesso sois S119100 
Personal Finance wae econ ooo S DA 
Microsoll BASIC a dal aua oaa S 7500 
Ghost Hunter (Cassellg) ,.........5 2509 
Ghost Hunter (Disk! ,,........., 5 X000 


All prices subject to change without notice, Call for best price. 
ASAP offers a 30-day buyer pratection poligy: full money-back guarantes it not 


lataliy satlafied 


Ordering Information: name, address, phone, ship by: UPS or Mail, Shipping 
charge: add $2.50 up io 31b. for UPS blue, add 51.50 for US. Mail (U.S, only) (925.00 
minimum order). Catt lor larger shipments. 

Terms: We accepl cash, check, money orders, Visa A Master Charge (U S. Funds 
only). Tay 6$ Calif res. COD's and lerms avallabie an approval (school PO's 


accepted). 


computer | | 
products, inc. 


Toll free outside California: 


(800) 421-7701 


Inside California: 


213) 595-6431 
714} 891-2663 


1198 E px SL, Signal Hil, CA 90806 
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BYTE Printer Directory 


To say that the printer market has 
blossomed is to make an apt analogy. 
An immense crop of printers with ex- 
citing features has flourished in the 
last few years. Unfortunately, a 
handful of thorns is waiting for those 
who make a hasty grab without 
carefully examining the field. Oniy an 
understanding of the present state of 
the art and knowledge of the printers 
available wil] help the personal- 
compuler user choose the best printer 
for an application. 

The printer provides an important 
and common man-machine interface. 
Recent advances in printer 
technology allow the use of personal 
computers in many new ways: pro- 
ducing letters, checks, and even pic- 
tures. However, a printer still 
represents a large investment to most 
people—sornetimes as much as the 
rest of the computer system. BYTE 
provides this list o£ printers and their 
features to help you get the necessary 
information, 

The newest printers offer standard 
features that illustrate the progressive 
thinking of designers and manu- 
facturers, at a low cost that would 
have been impossible two years ago. 
Through the use of dedicated 
microprocessors, new printers pro- 
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Curtis P. Feigel 
Technical Editor 


vide bidirectional printing, short-line 
seeking, and  multiple-font 
capability —features that are difficult 
to implement with mechanical 
printers, The presence (or absence) of 
these features is the key to selection of 
the proper printer. 


Understanding Printers 

Although a variety of printing 
technologies is available, the tradi- 
tional impact printer is still the most 
common, The other printing concepts 
find favor in special applications 
(e.g., if copy must be produced at 
high speed, an ink-jet system might 
be used) where special attributes are 
used to advantage. The following is a 
description of the printing tech- 
nologies you will discover in the 
microcomputer printer market: 


Impact: Uses a type element with a 
raised character that strikes an inked 
ribbon against the paper, thus 
transferring the outline of the 
character to the paper. This is the 
same concept used in the common 
typewriter, but manufacturers have 
added several twists to the idea. In 
daisy-wheel or thimble-type printers, 
the complete set of type elements can 
be removed and replaced as a single 


unit. This makes it possible to change 
type fonts (the style of the letters) or 
install characters not commonly 


available. 
The typical small-computer owner 


usually opts for an impact printer 
that uses a dot-matrix type element. 
This device prints characters made 
from dots in a closely spaced grid. It 
is popular because of its flexibility. In 
many units, the characters’ form is 
stored in memory and can be changed 
easily. The presence or absence of 
dats can be controlled by the com- 
puter (in some fashion) so that graphs 
and pictures can be printed. 

A rather unusual printer that might 
be classed with impact types uses a 
stylus to form the characters (an idea 
analogous to having a machine that 
draws with a pencil). The theory is 
that this system should provide the 
flexibility of a dot-matrix design with 
the fully formed characters of a daisy- 
wheel-type printer. 


Thermal and Electrostatic: Both use a 
form of the dot-matrix print head, 
but depend on special paper to create 
the image, rather than ink from a rib- 
bon. These printers are usually small, 
allow only 20 or 40 characters on a 
line, and have few extra features 


Surprising Symmetries in 3 
Design and Letterforms ... 


“Kim is the Escher-of-the alphabet. 
He has created a new art-form that 
blends beauty and ingenuity, and has 
made it so clear to us that we can try it 
ourselves . . . . '' Issac Asimov, Author 


Inversions 

A Catalog of Calligraphic Cartwheels by Scott Kim 
Foreword by Douglas Hofstadter 

Backword by Jef Raskin 


The striking designs that grace the pages of Scott 
Kim's new book appeal to us as both viewers and 
readers, for words themselves are the subject of his 
calligraphic creations. With imagination and care, Kim 
bends, shapes, and sculpts words into novel and in- 
triguing works of art. /nversions is more than a 
showpiece, though, as the author details the theories 
and techniques that líe behind his art and draws 
parallels to related perceptual exercises in music, 
linguistic wordplay, and even mathematics. 


ISBN 0-07-034546-5 

128 pages; softcover 

$8.95 
aum———— EÓCCH—— X a !—MXY co—Á— —c— — t 
"Scott Kim has perfected a personal art form —one with 
grace, elegance, subtlety, and surprisas.'' 

Douglas Hofstadter, author 

Godel, Escher, Bach: an Eternal Golden Braid 


"Scott Kim's /nversions , . . is one of the most astonishing 
and delightful books ever printed.” 

Martin Gardner 

Scientific American 


^, , . Burs to dazzle and delight anyone to whom writing is 
dear...” 


wf, 
ei 
es Hill | 


The New York Times Book Review 


A New Frontier Between 
Sight and Sound... 


Digital Harmony 
On the Complementarity of Music 
and Visual Art 


"Here in this beautiful book John 
Whitney marries art to modern 
technology. Scenes that previously we 
would have strained to imagine, 
Whitney can now show us.” 


Jearl Walker, Scientific American 


Digital Harmony by John Whitney 
On the Complementarity of Music and Visual Art 


Digital Harmony is the art of music made visible. 


Already acclaimed for pioneering the striking visual ef- 


fects in 2007 and Star Wars, author John Whitney 
here establishes a new art form in representing the 
magic of music through computer-generated color 


graphics. The author also delves into the technicalities 
of his work, offering to share his methods with others 


who would explora this field of vast artistic promise. 


Digital Harmony is the vanguard of what is sure to be 
one of the most exciting art forms for years to come. 


ISBN 0-07-070015-X 
240 pages; hardcover 
$21.95 


“Digital Harmony is a peek into the future when com- 
puterization will bridge the gap between art, sclence, and 
self -understanding. | loved it.” 


Seymour Papert 
Author, Professor Massachusetts institute of Technology 


Call Toll-Free 800/258-5420 
BYTE Books 70 Main St. Peterborough, N.H. 03458 
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When You Have To Face A Deadline... 


Since its introduction, Pascal/MT +" has been used lo produce thousands of 
i EPI professional eotulions to mdustrial business and Systems level application 
We probiems in addition to implementing the comptele ISO STANDARD 
Way dai PancalMT «^ contains a host of powertu! leatures and 'acitilins which make 
ee J| program construction a snap! 
Pascal «* (i a total programming system mcluding our native macrins coda Com 
piler, inkar, Pascat-evel debugger. disassemble, runtime subroutine library and Ihe pa 
clusive SpsedPragramming'™ Package 
With ihe advent o! 16-bit machines and incressing Susto ers demands. you cán na 
longer aliod to wrile programs in anything but a professionally Constipc «d and prolen- 
sionaily supported package (ike Pascal MT +" MT Micro5 Y 5TEMS nas Gemonstraied its 
commilment to keeping you! programs and programmers productive wilh our recent in 
troduction of Paacal/MT «86 and Pasca' MT «68K for the Boi While 
PascauMT + provides (he capability to wrilit non-porlabla programs when Ihe naig ains 
(rus poriabilliy between radically different machines '^ à realty while atiii trangialing 


into elficignt, optimized native machine code 

Our PascayMT +" complies and SpeedProgramming Package are avaiable On à «os 
variety n! processors and operating ayati, with mone ko come?! Wa are Continual «cre 
ing 18 preside prep ease SOhytions lo thè ive preter) prota nil trargiating yow «Caas ini 
aol tuas sciul om 
The PascaVMT +° System 
Compie 

Generates ROMahie Nalive Code « Complete iSO Standard louperset of Jansen A Wirth) 
Powerful Extensions Include. 

Modular Compilaton Direct praduction of nary relocate modules e Dyrartic gings 
a Chaining « Pcwe [ul Overiny system e Address and Size returting 'unctions * Bit manipu 
lation (lest, set. cioar. shifts) a Byte manipulation thigh, tow swap) s Imbedded assembly 
lánguag* e Eat linkage fo external assembly language * Full NEW and DISPOSE pro 
cedures * Direci access to IO poris © Fast floating pòni both software and AMD 951! e 
Accurate 1*8 digit BCD lfised point 14 4l « Include fies « Hex liters! Humber « and morë 


Linker: 

Combines relocaiable modules into executable tiles e Can generate Hex format for use 
with PROM amming 
interactive 


Debugger: 
Variable dispiay * High-evel breakpomnts by procedure/funciion name » Tracingíeigie 
siop by Pascal statement « Procedure/lunction entry and exd trace available 
Cau 
Comnines a relocatable module with its listing file to produce interisaved Pascal and ap 
prommale assembly language code. 
The SpeedProgremming Package 


The SpeedProgramming Package is an injegrated set of lools which allows you to create 
Pascal//MT«* programs. check therm for correct syntax and undolined identifiers, format 
them to display fow of control and do this all within the editing environmen! before you 
evar invoke the compiler Programmers lika Speed Ming because it frees them trom 
jhe time consuming Chore of repeated compilations to correct impie syntactic and typing 
errors. Managers find that SpeedProgramming improves productivity thereby reducing 
development cosie SpeedProgramming combined with our field 1ested P&scauMT « ' 

package gives you 8 comfortable. powerlul, interactive programming environment in which 
to create your professional quality software Your producis demand production quality 
tools. Order PascalMT « * wilh SpsedProgramming today! 
Screen Editor: 

User configurable e Standard random cursor movement, file access search and replace. 
inseri. delete, exchange. ete © Structured language editing (éalures such as automatic in 
dent, ling adjustment. reading tram and wriling to & file. Dioch text insertion and duplication 
* Requires 24 a 80 CRT lor targar), ASCII Keyboard (7 bit data) random cursor addressing 
interactive Syrian Scannec 

Finds syntax errors in tex! being edited « Enters SPEED. puts cursor a! error. prints eres 
text 
Variable Checker: 

Catches undelined and mis-epelied vanables before the compiler in invoked 


On-Line Reformatier. 

Basulity programa in seconds © Clearly shows structure and program flow 
Source Code Management Tools: 

Automalic Modification Log and Backup utility program 


PRICING: “Read carefully, some systems do not include the SpeedProgramming Package 
but do include ihe compiler. linker disassemblor debugger and oiher utilities. 


AVAILABLE NOW! 


*8080/8085/280 without SpeedProgramming Pnce $350 00 
56K or larger CPIM 
50808066280 complete including SpeedProgramming Price $475 00 
6K or larger CP/M 
8080/8085/7BD lor special MP/M environments Contact Factory 
*8086/8068 without SpeedProgramming Price $600 00 
CPM:88 o: MP/M B8, requues 116K program ares 
8005/8088 complete including SpeedProgramming Price $800 00 


All B0BO/BOBB packages include 9511 and 8087 suppor! and 
program to convert MT object files into nie! OB) 6086 files 


Digita! Research, Inc. is now the Gole distributor for Pascal/MT + , and is proud to add 
it b the Digital Research family of Operating systems, ianguages and utilities. 


Awilable on 8’ 740 Single Density Disks. Contact Onsirioutors For Other Formats 
PascauMT +, CPIM, MP/M are tradamarke of Digital Research, ino. 


FOR: 8080/8085/Z80/8086 
DIGITAL RESEARCH’ 


P.O Box 578 
160 Central Ave. 


Pacific Grove, CA. 83950 j E - 
Phone No. 408/649-3896 “All prices and apeciliotions subject to 
TWX 910-380-5001 
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because of their low cost. They are 
most popular in calculator-sized com- 
puter systems where space is at a 
premium. 


Ink-Jet: This is actually a controlled 
spray of ink directly onto paper. 
Small droplets of ink formed at a noz- 
zle are directed by electrostatic Fields 
to cover the proper areas on the 
paper. This is a fast way to print 
whole pages because the inertia of the 
droplets is far smaller than that of 
mechanical systems. The system is 
flexible because the form of each 
Character is computer-controlled, 


Laser: Uses a raster-scan system 
similar in idea to a video display. The 
laser moves across a sensitized drum, 
“burning” a row of dots; as each row 
is completed, the beam moves down 
to begin the next row. The image is 
then transferred to paper, just as in a 
photocopier. Obviously, laser 
printers contain precision optical and 
mechanical parts, so they cost tens of 


products represented. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 

on the U.S, Government's GSA Schedule, including 

Apple, Cromemco, Micropolis, NorthStar, 
Osborne and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


thousands of dollars; but they are 
very Flexible and fast. 


Because many of these systems are 
relatively new, manufacturers have 
not been able to bring down their 
cost. Because of this money factor, 
we will mainly consider the impact, 
electrostatic, and thermal types, Even 
the least expensive of today’s impact 
printers has features that set it apart 
from the teletypewriter that was the 
common hard-copy appliance 10 
years ago, Here is an explanation of 
the concepts behind these features: 


Print Quality: An obvious considera- 
tion for most people and small busi- 
nesses, The quality of the characters 
that appear on paper is mostly deter- 
mined by the printer technology 
used. Daisy-whee] and thimble-type 
printers produce fully formed char- 
acters that look similar to those pro- 
duced by typewriters or typesetting 
equipment. Dot-matrix printers, 
although usually faster, are not as a 


j 


the dependable store 
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257 West Street, Annapalis, MD 21401] — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
667] Backlick Road, Springfield, VA 22150 — (703) 644-5500 
Plaza 38. 2442 Route 38, Cherry Hill, NJ 08002 — (609) 779.0023 
Callers outside metropolitan areas served by our stores 
Please call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 
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rule capable of producing high- 
quality printing (the exception is 
multipass types that allow their dots 
to overlap, giving a fully formed 
look). In dot-matrix printers, the 
number of dots in the matrix is a good 
guide to the visual quality of the 
printing (i.e., a 9- by 14-dot character 
will probably look far better than a 5- 
by 7-dot one). 


Character Sets: They can be an over- 
riding factor if special characters are 
required. Although the type elements 
of daisy-wheel and thimble-type 
printers can be changed manually, 
many dot-matrix printers can be pro- 
grammed with alternate character 
sets; some come with several 
preprogrammed sets, Almost all 
printers follow the ASCII (American 
Standard Code for Information Inter- 
change) convention that assigns each 
standard character with a 7-bit binary 
number. Few printers, however, 
allow all 128 ASCII characters. 

A related concern is the font, or 
style of type, used by the printer, This 
governs whether parts of the lower- 
case letters g, j, p, q, and y actually 
descend below the print line, whether 
the vertical lines of the characters are 
slanted, and whether or not the char- 
acters have serifs (short lines that ex- 
tend at an angle from the ends of the 
main strokes of the letter), Many dot- 
matrix printers provide a feature to 
condense or expand the characters 


| horizontally; some even slant or 


rotate the characters. 

Although most printers produce 
characters that all take the same 
amount of space, an important fea- 
ture on high-quality units is propor- 
tional spacing. (Perhaps you have 
noticed that typesetting—such as is 
used in magazines, newspapers, and 
books—produces characters that 
have a variety of widths.) This con- 
tributes much to the look of a printed 


page. 


Speed: Many printers include features 
that allow them to print characters at 
a high rate. This may be as simple as 
a character set that is draft-quality 
(the printer doesn't spend much time 
making the character look pretty). 


Circle 383 on inquiry card. amp 


The Logo Language is Here 
for the Apple II 


TO SQUIRAL :RNGLE :DISTANCE 
IF :DISTANCE > 200 THEN STOP 
FORWARD :DISTANCE 
RIGHT :ANGLE 
SQUIRAL :RNGLE :DISTANCE + 3 

END 


Terrapin, the Turtle Company, brings you the 
Terrapin Logo Language for the Apple II with 
Turtle graphics, now ready for immediate 
delivery. 

The Terrapin Logo language is a sophisticated 
and powerful language that is easy lor anyone 
to use, Although originally intended lor 
children, the Logo language is one that the 
most advanced programmers will enjoy using 
loo. It includes many features common to 
artificial intelligence research languages 
permitting programs of great power to be 
. written quickly and easily. Writing comparable 
programs in other languages is usually much 
more difficult and time consuming. 

The Turtle graphics is fun and easy. With 
simple commands such as FORWARD, RIGHT, 
and PENUP you can draw in six hi-res colors. In 
just a few short sessions you can learn lo create 
figures more complex than the one above 
whether you know how to program or not. 

But the Terrapin Logo language is more ihan 
just a graphics language. it supports: 

* list structure, allowing easy manipulation oí 
words (strings) and lists 

* user defined procedures which can be used 
exactly as if they were part of the language. 

* fully integrated screen editor for procedures 
and text 

* floating point and integer arithmetic 

* a total of 120 primitives (commands) including 

30 graphics commands 
* recursion 
« assembly-lanquage interface capability 


SQUIRAL 123 1 


The Terrapin Logo language was developed 
by the Artificial Intelligence lab at the 
Massachusetts Institute of Technology, 
Terrapin is now authorized by MIT to dis- 
tribute the results of its 12 years of research to 
you. To provide qualily support for the 
language, Terrapin has assembled a team 
that includes two of the three aulhors who 
developed the Logo language for the Apple II 
at MIT, as well as Dr. Feurzeig, the originator 
of the Logo language. 

Every copy of the Terrapin Logo language 
comes with complele documentation. To run 
the language, a 48K Apple II with a 16K RAM 
card or a language card, and one disk drive 
is required. 

Terrapin also offers the robot Turtle, and the 
following books: Turtle Geometry, Special 
Technologv for Special Children, Mindstorms, 
Katie & the Computer, and Apple Logo from 
Byte Books. 


Suggested retail price: $149.95 
To order or for more inlormation, call or write: 


haa Terrapin. Inc. 
678 Massachusetts Avenue 
Cambridge, MA 02139 
(617) 492-8816 


“Loge” lradomark undat license from Boll, Roranck & Newman, Inc. 


However, two logical concepts are 
important to the speed of any printer: 
bidirectional printing and short-line 
seeking. A printer that does bidirec- 
tional printing does not waste time 
moving the print head from the end 
of one line, at the right of a page, to 
the beginning of the next line at the 
left. It simply prints the next line 
backward, beginning at the right, A 
short-line-seeking printer skips over 
multiple spaces at a higher than nor- 
mal speed and slows when the print 
head is located at the first printable 
character. 


Forms: Paper that the printer will ac- 
cept is usually limited to one or two 


types. À large amount of computer 
printouts are done on fanfold paper. 
However, cut sheets are preferred for 
correspondence and reports. Some 
printers accept only roll paper, as 
used on adding machines. Forms con- 
trols that allow the printer to auto- 
matically find the top of the next fan- 
fold page, and feeding mechanisms 
that load the printer with a single 
sheet of paper, are also available. 
(Fanfold continuous paper is sepa- 
rated into sheets by perforations 
along the top and bottom of each 
"page." À series of holes is provided 
along each margin for a tractor to 
move the paper vertically through the 
printer. Fanfold paper is available in 


a variety of styles and widths, includ- 
ing preprinted Forms such as invoices 
and checks.) 


Following is a listing of printer 
manufacturers and their products. 
Where possible, the information has 
been taken directly from the maker's 
literature. But please remember this 
caveat: a manufacturer may em- 
phasize one feature and neglect to 
mention other features. Although we 
have made every attempt to keep the 
specifications accurate and up-to- 
date, errors do occur. Also, keep in 
mind that manufacturers reserve the 
right to alter specifications without 
notice. 


A D Data Systems Inc. 
200 Commerce Dr. 
Rochester, NY 14623 
(716) 334-9649 
Addmaster Corporation 
416 Junipero Serra Dr. 
San Gabriel, CA 91776 
(213) 285-1121 
170: impact, 5 by 7 dot 
matrix; 18 or 21 char/line; 
50 cps; 6 line/inch; ASCII 
or Baudot characters; time- 
of-day clock with battery 
backup; self test; friction 
feed; 2.25 inch wide roll 
aper; RS-232, 63 char buf- 
fen Centronics or Apple II 
pae 8.25 by 12 by 5; 7 
bs; $299 
180: impact, 5 by 7 dot 
matrix (9 by 7 optional); 34 
or 40 char/line; 48 cps; 6 
line/inch; ASCH or Baudot 
characters: time-of-day clock 
with battery backup; self 
test; friction or tractor feed; 
4.5 inch wide roll paner or 
labels; R5-232, 40 char buf- 
fer; Centronics parallel; $399 
Alphacom Inc. 
3031 Tisch Way 
San Jose, CA 95128 
Sprinter 20: thermal, 5 by 8 
dot matrix; 20 char/line; 96 
char ASCII; graphics; 
rotated printing: roll paper: 
RS-232, 110 to 9600 bps; 
parallel; $175 
Sprinter 40: thermal, 5 by 8 
dot matrix; 40 char/line; 96 
char ASCII; graphics; 
rotated printing; roll, fan- 
fold paper; RS-232, 110 to 
9600 bps; parallel; $350 
Alps Electric Inc. 
100 North Center Ave. 
Rockville Center, NY 11570 
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(516) 766-3636 

1200: stylus; 15, 18, 24, or 
36 char/line; 6 cps; four col- 
ored ballpoint pens; 
graphics; all characters 
created under software con- 
trol of the host computer; 
ze don feed; qum is 
roll paper; 8.5 by 5.9 by 
1.25; 11 Ibs; $450 

1100: same as 1200 except: 
one color only; 

Amperex Electronics Cor- 
poration 


230 Duffy Ave. 

Hicksville, NY 11802 
GP300: impact, 9 by 9 dot 
matrix; 120 or 144 char/line; 
80 or 300 cps; vertical tab; 
paper out indicator; 
graphics; self test; two 
character sets; friction feed 
and tractor feed; sheet or 
fanfold paper; RS-232, 300 
to 9600 bps, parallel; 20.5 
by 17.5 by 7.4; 44 lbs; $3165 
Anacom General Corpora- 


tion 
Computer Products Division 
1116 Vallencia Dr. 
Fullerton, CA 92631 
(714) 992-0223 
150: impact, 9 by 9 dot 
matrix; 136 char/line; 150 
cps; 6 or B line/inch; 96 

ar ASCII; lowercase 
descenders; double-width 
characters; bidirectional 
printing; short-line seeking; 
self test: graphics optional; 

per-out indicator; top-of- 
fara control; tractor feed 
adjustable to 15 inches wide; 
fanfold paper; R5-232, buf- 
fer optional; parallel; 34 Ibs; 
$1495 
1502: impact, dot matrix; 40 


or 220 char/line; 180 cps; 
four selectable char sets; 
pra hics; tractor feed; fan- 
old paper; R5-232; parallel; 
$1650 
160: impact, 9 by 9 dot 
matrix; 80 char/line; 150 
Ts 6 or B line/inch; 94 
r ASCII; graphics; lower- 
Case descenders: paper-out 
indicator; top-of-form con- 
trol; tractor feed adjustable 
to 10 inches wide; fanfold 
paper; RS-232 with ipie 
aking, 110 to 9600 : 
256 char buffer (1K to 4K 
char buffer optional); 
parallel; 17.5 by 18.5 by 
7.9: 34 Ibs; $1450 
1602: same as 160 except: 
96 char ASCII, 2 pass high- 
quality mode; prepro- 
grammed and programmable 
character sets; 70 by 70 dot 
graphics; self test; 4K char 
bufter 
Anadex Inc. 
9825 De Soto Ave. 
Chatsworth, CA 91311 
(213) 998-8010 
DP&000: pec 9 by 7 dot 
matrix; 80 char/line; 112 
cps: 6 line/inch; 96 char 
ASCII; bidirectional print- 
ing; vertical tabs; double- 
width chars; paper-out in- 
dicator; self test: tractor 
feed; fanfold paper; RS-232, 
110 to 9600 bps, 2 K char 
buffer; parallel; 18.6 by 14.2 
by 7.3; 27 lbs; user- 
replaceable print head; 
$1125 
DP8000 AP: same as 
DP8000 except: 96 char/line; 
in cps; Apple parallel inter- 
ace 


DP9000: impact, 9 by 9 dot 
matrix; 80 char/line; 150 

: 6 or 8 line/inch; 96 

ASCII; bidirectional 

printing; graphics, 72 by 60; 
compressed cters give 
106 char/line at 200 cps; self 
test; tractor feed: Fanfold 
paper; RS-232; Centronics 
parallel; 22 by 15.4 by 8.3; 
30 lbs; $1550 
DP9001: impact, 9 by 9 dot 
matrix; 80 Shar Alin! 120 
cps; 96 char ASCII; com- 
pressed characters give 132 
char/line at 200 cps; tractor 
feed: fanfold paper; RS-232; 
Centronics parallel; $1550 
DP9500: impact, 9 by 9 dot 
matrix; 80 or 132 char/line; 
150 cps; 6 or 8 line/inch; 96 
char ASCII; lowercase 
descenders; underlining; 
double-width characters: 
condensed characters; bi- 
directional printing; short- 
line seeking; graphics; top- 
of-form control; self test; 
tractor feed adjustable to 
15.6 inches wide; fanfold 
paper: RS-232, 800 char buf- 
er; Centronics parallel; 35 
lbs; $1650 
DP9501: impact, 11 by 9 dot 
matrix; 80 or 132 char/line; 
120 cps; 96 char ASCII; 6 or 
8 line/inch; lowercase 
descenders; double-width 
characters; compressed 
characters give 176 char/line 
at 200 cps; x mart sal 2 
graphics; bidirectional prínt- 
ing; short-line seeking; 
paper-out indicator; self test; 
tractor feed adjustable to 
15.6 inches wide; fanfold 
paper; top-of-form control; 


INTRODUCING 
CALC STAR. Presenting CalcStar — another standard- 


setting software product in the WordStar 


tradition. 
ANOTHER CalcStar is MicroPro s new electronic 
man spread sheet and financial modeling program— 
INDISPENSABLE a sophisticated, yet easy to use, calculating 
j and planning tool for CP/M*based computers. 
BUSI NESS The ultimate electronic spread sheet. 
| " CalcStar calculates solutions to complex 
PROGRAM FRA 4 numerical problems in business and finance. 
b, Helps you make budget plans and sales fore- 
MIC RC PR casts with greater speed and accuracy. And 
projects figures into the future to answer the 


~  "whatif questions you face in business. 
advantage: It joins with WordStar to combine 
PEOPLE m spread-sheet and word-processing capabilities in 


= 


And CalcStar also has a unique MicroPro 
several powerful ways. 


CalcStar software eliminates the need to use ledger paper 
ever again. It turns your video screen into a "window" on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want. Then. by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri- 
cally. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, | 
you ll wonder how you ever got along without it. (If you're ‘A tes al CulcSrer festive 
now a WordStar user, you probably already know the feeling.) Runs on CE/M version 2.0 or above, with 80- 

The MicroPro bonus. Like WordStar, CalcStar is coe 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CalcStars greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use WordStar's 
printing options, like boldface and underlining, to dress 
up financial documents. Ánd you can insert sections of 


Highly user friendly: Call up full creen of hel 
of wet help mena, Word Saute cur comman 
User's guide shows you the Insall from 
mn OR a WordStar fie. 

Stores formulas and formats along with data, for 
Convenienc and less chance of erme. 


Math functions include average. mintmum. 
maximum, logarithms, expotyenus, and regression 


analysr- 


CalcStars spread sheets into your WordStar documents. THAT MER HE ATAINESS 
This kind of flexibility should come as no surprise if . 

you're already familiar with the MicroPro software family — MicoPro 

a line of programs designed to work together to multiply 

your problem-solving power. Visit your MicroPro dealer to ia RU al cane, ao 

find out just how big a difference all our products can (415) 457-8990; Telex: 340-388 

make in your business. We predict you li discover it's not just 

CalcStar or WordStar thats indispensable. It's MicroPro. a gija e te ee 


DatasStarn 


mal 
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RS-232, 800 char buffer; 
Centronics parallel; 35 tbs; 
$1650 
Apple Computer Inc. 

10260 Bandley Dr. 
Cupertino, CA 95014 

(408) 996-1010 

Silent Type: thermal, dot 
matrix; 40 char/line; friction 
feed; thermally sensitive 


paper 
Astronautics Corporation of 
America 
POB 523 
Milwaukee, WI 53201 
| (414) 671-5500 
Autek Systems Corporation 
3200 Coronado Dr. 
Santa Clara, CA 95051 
(408) 496-0400 
Axiom Corporation 
5932 San Fernando Rd. 
Glendale, CA 91202 
(213) 245-9244 
GP-80M: impact, 5 by 7 dot 
matrix formed by single 
hammer: 80 char/line; 30 
cps; 6 line/inch; 96 char 
ASCIL; graphics; double- 
width characters; tractor 
feed adjustable to 9.5 inches 
wide; fanfold paper; RS-232; 

arallel; 13 by 6.75 by 5; 5 
bs; $399 
EX-801 Micro Printer: elec- 
trostatic, 5 by B dot matrix; 
20 or 80 char/line; 5 
line/inch; 96 char ASCII; 
RS-232, 50 ta 1200 bps, 256 
char buffer; 11.75 by 12.75 
by 4.4; 12 Ibs; $599 

-B50 Video-Screen 

Printer: impact, dot matrix; 
13 seconds/page; prints any 
screen image formed by 
dots; friction Feed; sheet 
papar; $1595 

MP-1: impact, dot matrix; 
BO, 96, or 132 char/line; 100 
cps; 96 char ASCII; 
graphics, 70 by 70 dots; fric- 
tion feed; sheet paper; 
RS-232; parallel; $699 
IMP-2: impact, dot matrix; 
80, 96, or 132 char/line; 100 
cps: 96 char ASCII; 
graphics; bidirectional print- 
ing; friction and tractor 
feed; sheet or fanfold; 
RS-232; Centronics parallel, 
Apple li, PET, and [EEE-488 
interfaces 
IMP-4: impact, 7 by 9 dot 
matrix: 80 char/line; 100 
cps; B line/inch; 96 char 
ASCII; graphics, 19008 
dot/inch; bidirectional print- 
ing; friction or tractor teed; 
sheet, fanfold, or roll paper; 
RS-232; Centronics parallel, 
Apple II, and IEEE-488 
interfaces 
Azurdata 
4102 148th Ave. NE 
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Redmond, WA 98052 

(206) 881-5100 

40-Column Desktop: impact, 
7 by 5 dot matrix; 40 
char/line; 80 cps; 96 char 
ASCII: friction feed; 2.8 
inch wide roll paper; 
RS-232, 1200 bps, 80 char 
buffer; 10 by 6.5 by 12,75; 
11 Ibs 

40-Column Vehicle- 
Mounted: same as 
40-Column Desktop except: 
10.5 to 15 VDC; 0.1A 
(standby), 4 A (printing); 6 
by 12 by 13.5; 7 lbs 
80-Column Desktop: impact, 
9 by 9 dot matrix; 80 
char/line; 57 cps; 96 char 
ASCIL; double-width 
characters; bold characters; 
bidirectional printing; trac- 
tor feed adjustable to 10 
inches wide; fanfold paper; 
RS-232, 9600 bps, 80 char 
buffer; 14.75 by 4,25 by 12; 
12 Ibs 


Base 2 
POB 3548 
Fullerton, CÀ 92634 
(714) 533-0111 
800MST: impact, dot 
matrix; 80 or 132 char/line; 
100 cps; 96 char ASCII; 
hics; friction or tractor 
Res RS-232, buffer; Cen- 
tronics parallel 
850: impact, 5 by 7 dot 
matrix; 80 or 132 char/line; 
100 cps; 6 line/inch; 96 char 
ASCII: short-line seeking; 
bidirectional] printing; ver- 
tical tabs; graphics; self test; 
friction si. eractor feed; 
fanfold or roll paper; 
RS-232, 75 to 9600 bps, 2K 
char buffer; Centronics 
parallels 15 by 12 by 3; 15 
s; $799 


BDS Computer Corporation 
1120 Crane St. 
Menlo Park, CA 94025 
(415) 325-2115 
Canon USA Inc. 
—Components 
10 Nevada Dr. 
Lake Success, NY 11040 
(516) 488-6700 
Cardinal Scale Manufactur- 
Company 
B 151 
Webb City, MO 64870 
(417) 673-4631 
2170; impact, 9 by 9 dot 
matrix; 132 char/line; 100 
cps; 96 char ASCII; draft- 
and high-quality fonts; 
double-width, tall, boldface, 
and combination characters; 
bidirectional printing; short- 
line seeking; self test; 
upside-down printing; dual 
friction or dual tractor 
drives aliow printer to be 


loaded with two types of 
forms; fanfold paper; 
RS-232; Centronics parallel; 
20 by 20 by 7; 70 lbs 
Centronics Data Computer 
Corporation 
1 Wall St. 
Hudson, NH 03051 
(603) 883-0111 
150: impact, 7 by 9 dot 
matrix; 80 char/line; 150 
cps; 96 char ASCII; "inter- 
national" character set op- 
tional; bidirectional printing; 
short-line seeking; top-of- 
form control; friction ar 
tractor feed; sheet, fanfold, 
or roll paper to 10 inches 
wide; Centronics parallel; 
14.9 by 13.8 by 5.9; 22 lbs 
352: impact, 7 by 8 dot 
matrix; 132 char/line; 200 
5; 6 ar 8 line/inch; 96 
char ASCII; alternate 
Character sets optional; bi- 
directional printing; short- 
line seeking; vertical tabs; 
phics; programmable 
orms control: friction or 
tractor feed; sheet, fanfold, 
or roll paper; R5-232, 50 to 
19200 bps, 2K char buffer; 
Centronics parallel; 22 by 18 
by 8; 40 Ibs 
353: same as 352 except: 
also has high-quality print- 
ing mode at 50 cps 
700: impact, dot matrix; 132 
char/line; 69 cps; 64 char 
ASCII (96 char ASCII op- 
tional): Friction and tractor 
feed; sheet or fanfold paper; 
Centronics parallel; $1460 
701: impact, dot matrix; 132 
char/line; 60 cps; 64 char 
ASCII (96 char ASCII op- 
tional); bidirectional print- 
ing; friction and tractor 
feed; sheet or fanfold paper; 
Centronics parallel; $1700 
702: impact, 9 by 7 dat 
matrix; 132 char/line; 120 
cps; 96 char ASCII; bidirec- 
tional printing; tractor feed; 
fanfold paper; Centronics 
parallel; $2660 
703: same as 702 except: 180 
cps; $2965 
704; same as 702 except: 180 
cps; RS-232; $1795 
730: impact, 5 by 7 dot 
matrix; 80 char/line; 100 
cps; 6 line/inch; 96 char 
ASCII; double-width 
characters; friction or trac- 
tor feed: sheet or fanfold 
paper to 9.5 inches wide; 
Centronics parallel; 11 lbs; 
$795 
737: impact, line-wide by 9 
dot matrix; 80 /line; 100 
; 6 line/inch; 96 char 
SCH; lowercase 


descenders; underlining: 


double-width characters; 
condensed characters; pro- 
ortional spacing; reverse 
inefeed; friction or tractor 
feed; sheet or fanfold paper 
to 3.5 inches wide; Cen- 
tronics parallel (RS-232 op- 
tional); 12 lbs; 5 
739: impact, line-wide by 9 
dot matrix; 80 or 132 
char/line; 100 cps; 6 
line/inch; 96 char ASCII; 
lowercase descenders; 
double-width characters; 
condensed characters; 
underlining; bidirectional 
printing; reverse linefeed; 
paper-out indicator; 
graphics; proportional spac- 
ing; self test; top-of-form 
control: friction feed; roll or 
fanfold paper to 9.5 inches 
wide; RS-232; 14.5 by 11 by 
5; 12 lbs; $995 
753: impact, line-wide by 9 
dot matrix; 80 char/line; 150 
; 6 or 8 line/inch; 96 
ASCII; bidirectional 
printing; short-line seeking; 
programmable forms con- 
trol; paper-out indicator; 
tractor Bed; fanfold paper; 
Centronics parallel; 24.5 by 
19.5 by 8; 60 Ibs 
761: impact, dot matrix; 132 
char/line; 30 cps; 64 char 
ASCII (96 char ASCII op- 
tional); tractor feed; fanfold 
paper; RS-232, 300 bps; 
$1865 
779; impact, dot matrix; 80 
char/line; 60 cps; 64 char 
ASCII; friction or tractor 
feed; sheet or fanfold paper; 
Centronics parallel; $2485 
Mico P1: electrostatic, dot 
matrix: 40 char/line; 100 
cps; 90 char ASCII; friction 
feed; aluminized roll paper; 
Centronics parallel 
Commodore Business 
Machines 
3330 Scott Blvd. 
Santa Clara, CA 95051 
(408) 727-1130 
4022: impact, 5 by 8 dot 
matrix; 40 char/line; 30 cps; 
6 line/inch; 96 char ASCII, 
preprogrammed alternate 
character set; lowercase 
descenders; double-width 
characters; bold characters; 
bidirectional printing; self 
test; top-of-form control; 
tractor feed; fanfold paper; 
IEEE-488 interface; 14.75 by 
13 by 4.25; 14.6 Ibs; $795 
Computer Devíces Inc. 
25 North Ave. 
Burlington, MA 01803 
Computer Printers Interna- 
tiona 
340 East Middlefield Rd. 
Mountain View, CA 94043 


MACRO OPERATIONS FOR 


MICRO SYSTEMS 


Microcomputer Disk 
Techniques 
by Paul Swanson 


Rarely has so much useful in- 
formation been presented as 
clearly and logically as it is in 
Microcomputer Disk Tech- 
niques. The author shows how 
sophisticated methods used on 
larger computers may be im- 
plemented on a personal com- 
puter. Building from a basic 
introduction, Paul Swanson 
goes on to detail random- 
access, sequential, and key 
files, parameter-driven sub- 
roulines, and, finally, the art of 
programming itself. This 
volume will help both novices 
and experienced computer users 
squeeze every bit of use out of 
a disk system. 


Price 515.00 
ISHN 0-07-062582-4 


Microcomputer 


Operating Systems 


hy Mark Dalimke 


| = oN a 
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Microcomputer 
Operating Systems 
by Mark Dahmke 


A uniquely helpful volume, 
Microcomputer Operating Sys- 
tems details the structures and 

capabilities of the operating 
systems that link the computer 

user to the hardware Nep. The 


and iheir monitors, ake 
syslems with terminals and disk 


storage, and the function of 


command languages. Data and 
memory management, multi- 
processing, user interference, 
multiuser environments, and 
system design are among the 
morc specific topics included in 
this comprehensive guide. Two 
particular operating systems-— 
CP/M and Unix—are covered 
in appendices. 


Price $15.95 
ISBN 0-07-033356-4 


Please send Microcomputer Disk Techniques $15.00 Call Toll-Free 800/258-5420 E S 


Microcomputer Oparating Systems $15.95 da 
Name Check Enclosed | Hi 


Bill Visa/ 
Address MasterCard # 


City State Zip Expiration Date 


BYTE Books 70 Main Street Peterborough, N.H. 03458 Please add .75 per book to cover shipping cost. B3 
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Go with McGraw-Hill's 


THE PASCAL HANDBOOK. By 
Jacques Tiberghien. 471 pp. A sin- 
gle reference manual that lames 
this unruly language. Every feature 
of Pascal is explained in a brilliantly 
organized format that covers the 
major Pascal dialects, includin 
Jensen and Wirth's original defini- 
tion, with the CDC implementation 
... the proposed ISO Standard... 
UCSD Pascal ... Pascal 1000 
(HP1000). . , OMSI Pascal-1,. . and 
Pascal/7. 
582395-98 $35.00 
(Counts as 2 of your 3 books) 


MICROPROCESSOR APPLICATIONS 
MANUAL. By Motorola Semicon- 
ductor Products, Inc. 720 pp. il- 
lus. 4% x 11 format. With nuts- 
and-bolts practicality, this manual 
by the Motorola people (who should 
know} gives you detailed applica- 
tions information on micro- 
racessors. Assumes no prior 
nowledge on your part about 
MPUs. 
435/2188 $42.50 
{Counts as 2 Df your 5 books! 


| AK 
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COMPUTER CAPACITY. By Melvin J. 
Strauss. 288 pp,, tables and 
charts. The key purpose of the book 
is to provide both senior manage- 
ment and DP practitioners with a 
methadotagy ar identifying and 

uantitying issues of capacity and 

emand within the data center 
without becoming entrapped by 
language problems 


582317-8 $24.95 


ENCYCLOPEDIA OF COMPUTER SCIENCE. Edited 
by Anthony Ralston and C. L. Meek. 1,500 pp., 60 
illus., 100 charts, 7 x 10 format. This first and only 
in-depth coverage of the entire field of computer 
science in a single volume is comprehensive and 


completely up to date. 
769/01X A 


$60.00 


(counts as 3 of your 3 books) 


TAKE ANY 3 BOOKS 


FOR ONLY 519? EACH 
when you join the 


BUILD YOUR OWN 280 COMPUTER. 
By Steve Ciarcia. 330 pp., dia- 
grams, softbound. Written for peo- 
ple who don't need an intraductary 
electronics handbook. Its admira- 
bly achieved objective is to present 
a practical, step-by-step analysis 
of digital computer architecture 
and the construction details for a 
complete and functional micro- 
computer. 

109/621 $15.95 


DATA STRUCTURES USING PAS- 
CAL. By Aaron M. Tenenbaum and 
Moshe J. Augenstein. 544 pp., it- 
lus. With its emphasis on struc- 
tured design and programmin 

techniques, this definitive wor 

takes you on a trailblazing journey 
through Pascal. Separate chapters 
are devoted to the stack, recursion, 
queues and lists, Pascal list pro- 
cessing, trees, graphs and their 
applications. 

582230-X $23.95 


HOW TO BUILD YOUR OWN WORK- 
ING MICROCOMPUTER. By Charies 
K. Adams. 308 pp., 214 illus. and 
tables. Everything you need to know 
to build your own microcomputer 
with a handful of chips! The author 
takes you through the hardware... 
assembly and running of the sys- 
tem... and details the instruction 
set and mechanics of program- 
ming. 
582267-9 $16.95 
APPLE PASCAL: A Hands-On-Ap- 
roach. By Arthur Luehrmann & 
erbert Peckham. 426 pp., spiral- 
bound, Finally, a how-to-use- 
PASCAL book for Apple computer 
users that makes a complex lan- 
guage as easy as (forgive us!) 
applesauce. Takes you from "total 
ignorance" all the way up to very 
impressive competence in the use 
of that rather complex language, 
PASCAL. 
491/712 $14.95 


COMPUTER PROFESSIONALS’ 
BOOK CLUB (values up to ?75.00) 


m —— — 


MICROPROCESSORS/MICROCOM- 
PUTERS/SYSTEM DESIGN. By 
Texas Instruments Learning Center 
and the Engineering Staff af Texas 
instruments, inc. 634 pp. sflus., 
outsized 7V4 x 10% format. The 
book takes you through the devel. 
pepan. of memory-tomemory ar- 
itecture, shows you the compo- 
nents, and details programming 
methods and techniques. 
837/58XB $26.95 
(Counts as 2 of your 3 books) 


MINICOMPUTER SYSTEMS: Or- 
quum. Programming. and 
pplications. By Richard H. Eck- 
house, Jr. and L. Robert Marris. 
2nd £d., 491 pp., illus. Updated, 
revised, and expanded, this is a 
book for every systems pragram- 
mer, systems designer, computer 
scientist, and application special- 
ist who wants to know more 
about microcomputer hardware, 
software, and design. 
787/026 $21.95 


AUTOMATIC DATA PROCESSING 
HANDBOOK. Edited by The Diebold 
Group. 976 pp., 269 illus. Written 
by à staff of internationally recog- 
nized authorities on ADP, this com- 
prehensive handbook explains sys- 
tems, programming and the lan- 
guages, communications pro- 
cesses, and the design and instal- 
lation of today’s computers. 
168/075B $49.95 
Counts as 2 of your 3 books) 


SOFTWARE DEBUGGING FOR M)- 
CROCOMPUTERS. By Robert C. 
Bruce. 151 Ep». illus. Takes you 
through the fundamental methods 
for finding errors, glitches, and 
faults in programs ... goes on to 
techniques for tracking down and 
exterminating program bugs .., 
then combines these techniques 
Into a complete debugging plan, 

382075-7 $18.95 


mis irt — 


THE DEVIL'S DP DICTIONARY. By 
Stan PE eie Ns 160 pp., 
softbound. Thus devilishiy clever lit- 
tle book 1s guaranteed to fill anyone 
who has ever slaved over a hot ter- 
minal with savage delight. Some 
500 computer words and terms are 
misdetined, trom abacus to your pro- 
gram. 


340/2265 $7.50 


MICROCOMPUTER INTERFACING. 
By Bruce Artwick. 352 pp.. 117 il- 
Jus. In this up-to-date, complete 
design guide you'll find the de- 
taled descriptions and explana- 
tons necessary to enable you to 
select, build, and interface micro- 
computer systems to virtually all 
applications. Advanced interface 
devices and methods are thor- 
oughly examined and illustrated. 


789/436 $24.95 


PERSONAL COMPUTING: Hard- 
ware and Software Basics. Elec- 
tronics Book Series. 224 pp. 175 
ilus. BVa x 11 format. Gives you 
comprehensive AS! iri to the 
present state of the art in personat 
computers—an overall survey of 
the technology and methods avail- 
able to perform various tasks, facts 
about the work others are doiag — 


8 nai ane 


PROGRAMMING AND INTERFAC- 


ING THE 6502— With Experi- 
ments. By Marvin L De Jong. 414 
pp.. heavily iius., softbound. This 
guide not only teaches you all you 
must know about programming and 
interfacing the 6502, bul it also 
carries you to a high ievel of under- 
standing and proticiency quickly 
and painlessiy. 

582060-3 $15.95 


Z80 USERS MANUAL. By Joseph 
Carr, 326 pp., with diagrams, 
charts and tables, Takes you 
through every opportunity the ZAP 
can offer. i covers 280 pin defini- 
hons, CPU control signals, support 
ships, interfacing peripherals, and 
much more. (t also includes a 177- 
page Z80 instruction set so you can 
Study the instructions on a one- 
by-one basis. 


582336-5 $18.95 
ELECTRONIC GAMES: Design, 
Programming, and Trou- 


bleshooting. d^ W. H, 
Buchsbaum and R. Mauro. 335 
pp. 338 divs. Intormation you 
need to design, program, and trou- 
bleshoot electranic games is right 
here in this widely popular hands- 
on guide. 


PROGRAMMING LANGUAGES. By 


Allen B. Tucker, Jr. 439 pp., illus, 
Gives you not anly the principles of 
design but the applications of six 
major programming languages. 
Shows you their strengths and 
weaknesses in solving various rep- 
resentative "benchmark ' prob- 
lems. 
654/1588 $28.50 
Counts as 2 of your 3 books) 


BIT-SLICE MICROPROCESSOR DE- 
SIGN. By John Mick and Jim Brick, 
398 pp. All in one place— the cru- 
cial information you've been need- 
ing about the 2 tamily of bit- 
slice microprocessor components. 
This remarkable “first” designs 
right before your im just one 
but two complete 15-bit machines! 
417/814 $24.00 


Be sure to 
consider these 
important 
titles as well! 


B502 SOFTWARE DESIGN By i j 
Scanlon 
582135-9 $10.50 


THE GIANT HANDBOOK OF COM- 
PUTER PROJECTS. By the Editors ol 


73 Magazine 
5820128 315.95 


SYNTAX OF PROGRAMMING LAN- 
GUAGES: Theory and Practice. By 
R C Backhouse 

532064-1] $25.95 
iCounts as 2 of your 3 books) 


STRUCTURED PROGRAMMING: 
Theory and Practice. By RC 
Linger, H.D. Mills, & B.I Wit 

788/5378 $22.95 


Counts as 2 of your 3 books! 


THE BYTE BOOK OF PASCAL. Edited 
by B. W. Liffick 
789/8738 $25.00 


iCounts as 2 of your 3 books) 


THE 27-80 MICROCOMPUTER 
HANDEDOK. By V. Barden, Jr. 
784/814 $5.95 


COMPILER DESIGN AND CONH- 
STRUCTION. By A Pyster 
582048-9 $24.90 


COMPUTER PERIPHERALS FOR 
MINICOMPUTERS, MICROPRO- 
CESQRS AND PERSONAL COMPUT- 
ERS. By L C Hohenstein 

294/51B $19.50 


1&-BIT MICROPROCESSOR AR- 
CHITRCTUR 


E By T Dolinott 
$24 


PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS. By V M 
Newman X R. Sproull 
483/3878 $28.85 


(Counts as 2 of your 3 books) 


*Hf you juin now for a trial period and agree lo purchase 
three more books — ai handsume discounts — during your 


lirst vear of membership. 


(Publishers' prices shown) 


and just how they are doing it. 087/2108 $26.95  EEEISCASE MAIL THIS COUPON TODAY TUTTA ? 
191/514 $24.80 (Counts as 2 of your 3 books! | McGraw-Hill Book Clubs | 
oh | pm uler Professionals Book Club | 
Why YOU should join now! : .U. Box 5382, Highistawn, New jersey DB520 i 
e BEST AND NEWEST BOOKS IN YOUR FIELD — Books are selected | Pluaxe enroll Ine a a member and send mus either Iho ENCYCLO- | 
from a wide range of publishers by experi editors and consultants to give | UE UE pire M^ SCIENCE, billing me only $3.00, or any | 
you continuing access to (he best and latest books in your field. El M RUN OD RIO eine pus HER MEQUE 
! shipping and handling. T agree to purchase a minimus of three 
B BIG SAVINGS — Build Put brary and save money too! Savings rang- | additional bouks during my first year of membership as outlined | 
ing up lo 30% or more off publishers’ list prices — usually 2056 to 25%. ] under the Club plan described in this ad A shipping and han- | 
BONUS Me. ui wil immediately BARN to participate in e | dling charge is added to all abipments | 
Bunus Book Plan that allows you savings of bel weon 70% — 8 % off . TURVETITTS . : 
ihe poms prices of many professional and general interest l [] SCIENCE [70g ANAT MU al i 
en I 
i [.] Check here if you prefer three other volumes, and indicate | 
a CONVENIENCE —12-14 times è year [aboul once every 3-4 weeks) you | below by number the books you want. | 
receive the Club Bulletin FREE, it fully describes the Main Selection and ! A (aw expensive books {noted (n thadescription] countos | 
allarnale selections. A dated Reply Card is included. ff you want the Main | more than one choice. i 
Salection, you Cuy do nothing —H will be shipped automalically.lfyou | i 
want an alternate selaction —or no book al all — vou simply indicate it on | i 
the Reply Card und return il by lhe dale specified. You will have al least 10 
days to decide. If, because of lale delivery of the Bulletin you receive a. | Nin | 
Main Selection you do not want, you may return il for credit at the Club's | | 
expense. | Address/Apl. I 
As a Club Member you agree only to the purchase of 3 books during your D eom i 
firsl year of membership. Membership may be disconlinued. by eithar you eee Arn 
ac the Club at any time after you have purchased the 3 additional hooks. | Corporale Affiliation | 
Utber McGraw-Hill Book Cluba: i i 
Accountants! and Controllers! Book Club + Architects! Hook Club * Chemical | This order subject to sceuplance by McGraw-Hill. All prices sub- | 
Engineers’ Book Club - Civil Engineers’ Bouk Club * Electronica and Controt | ject Jo change withoul notice. Offer good only fo new members i 
Engineers’ Book Club: Mechanical Engineers’ Hook Club Urdars from outside the U.S, cannot be accepted | 
For mere information, write to, | l 
McGraw-Hill Book Clubs i ra | 
(221 Avenue of thu Americas, 28th fl. New York, NY 10020 SS ee a — — u— ‘M 


(415) 969-6151 

Continental Resources Inc. 

175 Middlesex Turnpike 

Bedford, MA 01730 

(617) 275-0850 

Coosol Inc. 

POB 743 

Anaheim, CA 92805 

101B-48E: impact, 5 by 7 to 

10 by 14 dot matrix; 48 

char/line; 100 cps; 6 

line/inch: 96 char ASCII, 

friction feed: 4 inch wide 

roll paper; RS-232, 110 to 

9600 bps; parallel; 12 lbs; 
5 


$35 

101B-80E: impact, 5 by 7 to 
10 by 14 dot matrix, 
multipass; 80 char/line; 160 
cps; 6 line/inch; 96 char 
ASCII; tractor feed ad- 
justable to 10 inches wide; 
RS-232, 110 to 9600 bps: 
parallel; 20 [bs; $545 
102B-133E: impact, 5 by 7 
to 10 by 14 dot matrix, 
multipass; 132 char/line; 160 
cps; 6 line/inch; 128 char 
ASCII; TRS-80 graphics 
characters; bidirectional 
printing; RS-232, 110 to 
9600 bps; parallel; 20 lbs; 
$595 

Data Electronic Devices 
(Data ED) 

18 Bridge St. 

Salem, NH 03079 

(603) 893-2047 

DE-805G: impact, 7 by 9 
dot matrix; 80 char/line; up 
ta seven preprogrammed 
character sets including bar 
code: graphics; tractor feed; 
fanfold per; R5-232 with 
handshaking, 50 to 9600 
bps: 17 by 16 by 7; 20 lbs; 
$995 


Data General Corporation 
Route 9, 15 Turnpike Rd. 
Westborough, MA 01581 
(617) 485-9100 
Dasher: impact, dot matrix; 
60 cps; RS-232, to 19200 bps 
Dasher TP2: same as Dasher 
except: 180 cps 
Datapaint 
9725 Datapoint Dr. 
San Antonio, TX 
(512) 690-7151 
Dataproducts Corporation 
6200 Canoga Ave. 
Woodland Hills, CA 91365 
(213) 887-8000 
M-100: impact, 9 by 9 dot 
matrix; 132 char/line; 130 

; 6 or B line/inch; 96 
char modified ASCII: bi- 
i nal printing; short- 
line seeking; 70 by 84 dot 
graphics; tractor feed ad- 
justable to 16 inches wide: 
fanfold paper; tape and 
direct access forms control: 
parallel (RS-232 or Cen- 
tronics parallel optional}; 
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26.6 by 23.4 by 8; 60 lbs; 

$2200 

Dataq Corporation 

637 Oritz Ave. 

Sand City, CA 93955 

(408) 899-4888 

Dataroyal Inc, 

235 Main Dunstable Rd. 

Nashua, NH 03060 

(603) 883-4157 

1PS5000: impact, 9 by 9 dot 

matrix; 80 char/line; 125 

cps; 6 line/inch; 96 char 

ASCII; bidirectional print- 

ing; vertical tabs; self test; 

tractor feed; fanfold paper; 

RS-232, 110 to 9600 bps; 
arallel; 14 by 18.3 by 7; 30 

Ios; $1110 

IP57000: impact, dot matrix; 

132 char/line; 150 cps; 96 

char ASCII; tractor feed; 

fanfold paper; RS-232, ex- 
andable buffer; parallel; 

$2295 to $2860 

Datasouth Computer Cor- 

poration 

474 Dwight Evans Rd. 

Charlotte, NC 28210 

(704) 523-8500 

D5180: impact, 9 by 7 dot 

matrix; 132 char/line; 6 or 8 

line/inch; 96 char ASCII; bi- 

directional printing; vertical 

tabs; graphics; double-width 

characters; paper-cut in- 

dicator: self test; tractor 

feed; tanfold paper; RS-232, 

110 to 9600 bps; 1K char 

buffer; 24 by 16 by 7; 34 

lbs; $1595 

Di-An Controls Inc. 

944 Dorchester Ave. 

Boston, MA 02125 

(617) 288-7700 

Diablo Systems Inc. 

26460 Corporate Ave. 

Hayward, CA 94545 

(415) 786-5000 

KSR1640: impact, daisy 

wheel; 132 char/line; 45 cps; 

manually changeable print 

element; friction or tractor 

feed: R5-232; $3100 

KSR1650: impact, daisy 

wheel; 132 char/line; 45 cps; 

manually changeable print 

element; friction or tractor 

feed; sheet or fanfold paper; 

RS-232; $3295 

RO630: impact, daisy wheel; 

132 char/line; 25 cps; 

manually changeable print 

element; friction or tractor 

Ea sheet or fanfold paper; 


30 

Digi-Data Corporation 
8580 Dorsey Run Rd. 
Jessup, MD 20794 
2511; 200 cps; bidirectional 

rinting; underlining; 
RS-232, expandable buffer, 
1200 to 19,200 p 22 by 
o RY 8.5: 40 lbs; $1550 


Digital Equipment Corpora- 


tion (DEC) 
1 Iron Way 
Marlborough, MA 01752 
(617) 493-4622 
LA34: impact, 5 by 7 dot 
matrix; 132 char/line; 30 
cps; condensed characters; 
self test; paper-out indicator; 
friction or tractor feed ad- 
justable to 15 inches wide; 
sheet or fanfold paper: 
RS-232; $1450 
LA36; impact, dot matrix; 
132 char/line; 30 cps: 96 
char set; tractor feed; fan- 
fold paper; parallel (RS-232 
optional); $2695 
LA120: impact, dot matrix; 
132 char/line; 120 cps; trac- 
tor feed; fanfold paper; 
parallel (RS-232 optional) 
Letterprint 100: impact, 9 by 
9 dot matrix; 132 char line; 
240 cps; 2 to 12 line/inch; 
96 char ASCII, draft- and 
two high-quality fonts (high- 
quality fonts print at 30 cps 
and 80 cps); graphics; ver- 
tical tabs; friction or tractor 
feed {adjusts to 15 inches 
wide); sheet or fanfold 
aper; RS-232, 50 to 9600 
ps; 22 by 15 by 7; 25 lbs 
Dip Inc, 
745 Atlantic Ave. 
Boston, MA 02111 
(617) 482-4214 
Dip-81: impact, 7 by 7 dot 
matrix; 40 or 80 char/line; 
100 cps; 6 or 8 line/inch; 96 
char ASCI]; bidirectional 
printing; condensed 
characters; self test; friction 
feed; sheet, fanfold, or roll 
aper; RS-232, 110 to 1200 
ps, 80 char buffer; parallel; 
17 by 9.75 by 3.5; $499 
Dip-82: impact, 7 by 7 dot 
matrix; 80 char/line; 100 
eps; 6 or 8 line/inch; 96 
cler ASCII; bidirectional 
printing; vertical tabs; 
graphics; condensed char- 
acters: self test; tractor and 
friction feed; sheet, fanfold, 
or roi] paper; RS-222, 110 to 
1200 bps, 80 char buffer; 17 
by 9.75 by 3.5; $695 
Dip-84: impact, dot matrix; 
40 or 80 char/line; 100 cps; 
96 char ASCII; tractor feed; 
sheet paper; RS-232, (3K 
character buffer optional); 
arallel; $795 
ip-85; impact, dot matrix; 
80 or 132 char/line; 100 cps; 
96 char ASCII; graphics; 
RS-232, with handshaking; 
parallel; $895 
Eaton Corporation 
901 South 12th St, 
Watertown, WI 53094 
(414) 261-4070 
7000+ 40; impact, dot 
matrix; 40 char/line; 125 


cps; uppercase only; friction 
feed; sheet paper; parallel 
(120 char buffer optional); 
$425 


7000 3-64: impact, dot 
matrix; 64 char/line; 125 
cps; uppercase only; friction 
feed; sheet paper; $443 
Epson America Inc. 

3415 Kashiwa 

Torrance, CA 90505 

(213) 539-9140 

MX-70: impact, 5 by 7 dot 
matrix; 80 char/line; BO cps; 
6 to 10 line/inch; 96 char 
ASCII; graphics; self test; 
tractor adjustable to 10 
inches wide; top-of-form 
control; Centronics parallel; 
14.75 by 12 by 4.5; 12 lbs; 
$450 


MX-80: impact, 9 by 9 dot 
matrix; 80 char/line; 80 cps; 
6 or 10 line/inch; 96 char 
ASCII; bidirectional! print- 
ing; vertical tabs; graphics; 
double-width characters give 
40 char/line; compressed 
characters give 132 
char/line; paper-out in- 
dicator; self test; tractor 
feed; fanfold paper; Cen- 
tronics parallel; (RS-232, 80 
char buffer optional); 14.75 
by 12 by 4.5; 12 lbs; $645 
MX-80F/T; same as MX-80 
except: tractor and friction 
feed; sheet or fanfold paper; 
graphics, 120 by 72 dots; 
745 


MX-100: impact, 18 by 18 
dot matrix formad by multi- 
ple passes; 132 char/line; 80 
; 6 line/inch; 96 char 
CH; bidirectional print- 
ing; vertical tabs; graphics, 
120 by 72 dots; double- 
width characters give 90 
char/line; compressed 
characters give 233 
char/line; paper-out in- 
dicator; lest; tractor and 
friction feed; sheet, fanfold, 
and roll paper to 15 inches 
wide; Centronics parallel 
(RS-232 optional); 23.3 by 
12.5 by 5.2; 21 lbs; $995 


Engineering Dynamics 
618 South Greenwood Pl, 
Burbank, CA 91506 
(213) 843-9036 
Facit Data Products 
66 Field Point Rd. 
Greenwich, CT 06830 
4525: impact, 9 by 9 dot 
matrix; 80 char/line; 150 
; 6 or 8 line/inch; 96 
ASCII; pec 
printing; vertical tabs; cam- 
tmd Characters; tractor 
eed; fanfold paper; RS-232, 
512 char buffer; parallel; 
18.3 by 14 by 7; 30 lbs; 
$1595 
4526: impact, 9 by 9 dot 


Subaru owners have a lot in common. 
Including the habit of trading in one Subaru 
for another Subaru? 

If that isn’t the best endorsement any 
car can earn, we don't know what is. 

One good reason people stick with 
Subaru is for its day in, day out reliability. The 
last time Road and Track surveyed Subaru 
owners, they reported "... one of the most 
trouble-free cars we ever surveyed" ** 

Another reason is the wide choice of 
models. There's the sporty 2-door hardtop. The 
luxurious 4-door sedan. The versatile hatch- 
back. And the roomy station wagon. 

Every Subaru has full-time front wheel 
drive. In addition, three of our models — 
Hatchback, Station Wagon, Brat — are also 
available with On Demand Four Wheel Drive. 
Which is four wheel drive at the flick of a lever. 
Without stopping. 

(Any other 4 wheeler around requires 

.; a full stop before Pene 


b - 


NO LEADING IMPORT IS HIGHER 
THAN SUBARU IN OWNER LOYALTY. 


And stopping is exactly what you can't 
do sometimes.) 

Some attractive options we offer are 
the Hill-Holder'" (a device on our manual 
transmission models! that keeps you 
from drifting back after stopping on 
steep hills), as well as power windows 
and power steering, AM/FM stereo, 
cassette deck, cruise control. All the 
wonderful unnecessities of driving. 

Plus one huge necessity: out- 
standing gas mileage. Our cars are 
designed to squeeze every last mile 
out of every last drop. Year after year. 

Just remember that it's 
quite easy to find an inexpensive car. The trick 
is to find one that stays that way. 


SUBARU. 


INEXPENSIVE. AND BUILT 
TO STAY THAT WAY. 


DEPENDING ON DRIVING SPEED, 
Y MILEAGE WILL PROBABLY BE LESS 


È SUBARU OF AMERICA, INC. 198] 


| matrix; 132 char/line; 150 
cps; 6 or 8 line/inch; 
bidirectional printing; ver- 
tical tabs; comp 
characters; tractor feed; fan- 
fold paper; RS-232, 512 char 
buffer; parallel; 24 by 14 by 
7; 35 lbs; $1697 
Florida Data Corporation 
600 D John Rades Blvd. 
Melbourne, FL 32935 
OSP120: impact, 36 by 16 
dot matrix formed by two 
passes; 198 char/line; 600 
cpa; 6 or B line/inch; 96 
ar ASCII; bidirectional 
printing; vertical tabs; com- 
pressed characters; paper- 
out indicator; self test; fric- 
tion feed; sheet or fanfold 
parue RS-232; 25 by 20.5 
y B.5; 60 lbs; $3900 
Forte Technology Inc. 
611 Neponset St. 
Canton, MA 02021 
(617) 828-7478 
Fujitsu America Inc. 
2945 Oakmead Village 
Court 
Santa Clara, CA 90505 
SP830: impact, daisy wheel; 
163 char/line; 80 cps; 127 
set; bidirectional print- 
ing; vertical tabs; graphics; 
aper-out indicator; friction 
eed and tractor feed: sheet 
or fanfold paper; RS-232; 
23.5 by 17.7 by 7.3; 40 lbs; 
650 


$2 
General Electric Company 
Data Com Products Diviston 
GE Drive 
Waynesborough, VA 22980 
(703) 924-8161 
Terminet 2030: impact, 9 by 
7 dot matrix; BO or 132 
char/line; 30 cps: 2 to 12 
line/inch; 96 char ASCII; 
bidirectional printing; ver- 
tical tabs; paper-out in- 
dicator; «eli test; integral 
modem (optional); friction 
or tractor teed: fanfold or 
roll paper; RS-232, 110 to 
1200 bps, 640 char buffer; 
22 by 18.5 by 5.5; 22 lbs; 
$1475 
Terminet 2120: impact, 9 by 
7 dot matrix; 150 cps; 
bidirectional printing; paper- 
out indicator; self test: fric- 
tion feed; sheet or roll 
parer; RS-232, 110 to 1200 
ps; 22 by 18.5 by 5,5; 24 
lbs; $2120 
Gulton Industries Inc. 
Gulton Industrial Park 
| East Greenwich, RI 02818 
(401) 884-6800 
AP-20L: thermal, 5 by 7 dot 
matrix; 20 char/line; 6 
line/inch; 50 cps; 64 char 
ASCII uppercase only; fric- 
tion feed; 2.25 inch wide 
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sensitized roll paper; 
RS-232, 20 char buffer; 
IEEE-488; 11.5 by 13 by 4.75 
Microplot-44; thermal, 1 by 
256 (line wide) dot matrix 
produces 5 by 7 to 8 by 12 
dot characters; 44 char/line; 
6 line/inch; 2 lps; 96 char 
ASCII; dot-addressable 
graphics; rotated printing; 
compressed characters; 
double-height characters; 
boldface characters; friction 
feed; 5 inch wide sensitized 
roll paper; RS-232; 
IEEE-488; 9.9 by 11.5 by 4.3 
Microplot-80: same as 
Microplot-44 except: 1 by 
512 (line wide) dot rnatrix; 8 
inch wide qaid e: 
aper; 13.8 11.8 by 4.5 
Versatrak-60: thermal, 5 by 
7 dot matrix; 20 char/line; 6 
line/inch; 80 cps; 64 char 
ASCII uppercase only; 
directly accepts analog 
signals for chart recorder ap- 
plications at infinitely 
variable speeds; graphic 
plotting; rotated printing; 
reverse linefeed; friction 
feed: 2.75 max width sen- 
sitized roll paper; RS-232 
with handshaking; 5.75 by 
10.75 by 6.25 
Heath Company 
Benton Harbor, MI 49022 
(800) 253-0570 
H-14: impact, dot matrix; 5 
by 7 matrix; 80, 96, or 132 
ar/line; 6 or 8 line/inch; 
40 Pei 96 char ASCII; 
double-width characters; 
print head temperature pro- 
tection; forward and reverse 
linefeed, and top-of-form; 
tractor feed, 2.5 to 9,5 inch 
width; RS-232, 110 to 4800 
bps; 18.33 by 14.33 by 4.80 
inches; 23 ibs: kit: $495, 
assembled: $595 
H-25: impact, 9 ps dot 
matrix; 132 char/line; 150 
ter e or 8 line/inch; 96 
ASCII; graphics; 
bidirectional printing; self 
test; tractor feed adjustable 
to 17.75 inches wide: fanfold 
paper; RS-232, 110 to 9600 
ps: 26.5 by 18.5 by 8.25; 
80 lbs; $1095 
Hecom Corporation 
31-45 Park Rd. 
Tinton Falls, N} 07724 
(201) 542-9200 
Hewlett-Packard 
1501 Page Mill Rd, 
Palo Alto, CA 94304 
Hi-G Company 
580 Spring St. 
Windsor Locks, CT 06096 
(203) 623-3363 
9/80: impact, 9 by 9 dot 
matrix; 80 char/line; 150 cps 


draft-quality, 75 cps high- 
quay 96 char ASCII; bi- 

irectional printing; short- 
line seeking; vertical tabs; 
graphics; top-of-form con- 
trol; tractor or friction feed; 
sheet or fanfold paper; 
RS-232, 110 to 9600 bps, 
350 char buffer, expandable 
to 3422 char; Centronics 
parallel: 21.25 by 16.5 by 
7.25 


9/132; same as 9/80 except: 
132 char/line 
Howard Industries 
2031 East Cerritos Ave. 
Anaheim, CA 92806 
(714) 778-3443 
PIDE 221; impact, daisy 
wheel: 132 char/line; 20 cps; 
100 char modified; ASCI; 
bidirectional printing; in- 
telligent text editing; vertical 
tabs; paper-out indicator; 
self test; friction feed; sheet 
paper; RS-232; $2850 
rmer Inc. 

8332 Osage Ave. 
Los Angeles, CA 90045 
(213) 649-2030 
Infoscribe 
2720 South Croddy Way 
Santa Ana, CA 92704 
(714) 641-8595 
500: impact, dot matrix; 136 
char/line; 150 cps; 96 char 
ASCII (draft- and high- 
mud fonts); tractor feed; 

nfold paper; RS-232; 
parallel; $1595 
1000: impact, dot matrix; 
136 char/line; 200 cps; 96 
char ASCII (draft- and high- 
quality fonts); program- 
mable character set; tractor 
feed; fanfold paper; RS-232; 
parallel; $1825 
1500: impact, 9 by 9 dot 
matrix; 136 char/inch; 360 
cps; 96 char ASCII: bidirec- 
tional printing; tractor feed 
adjustable to 16 inches wide; 
fanfold paper; RS-232, 110 
to 9600 bps; parallel; $1895 
Int Data Systems (IDS) 
Milford, NH 03055 
(603) 673-9100 
445; impact, dot matrix; 80 
or 132 char/line; 198 cps; 96 
char ASCII; graphics (op- 
tional); tractor ked, fanfold 
paper; parallel! (RS-232 op- 
tional); $795 
460: impact, dot matrix; 80 
char/line; 150 cps; 96 char 
ASCII; bidirectional print- 
ing; ae justification; pro- 

ortional spacing; graphics, 
fa by 84 dots; $095 : 
560: impact, dot matrix; 132 
or 220 char/line; 198 cps; 96 
char ASCII; bidirectional 
printing; single-dot graphics; 
tractor feed; fanfeld paper; 


RS-232; parallel (optional); 
$1695 


Prism: impact, 24 by 9 
overlapping dot matrix; 200 
cps dratt mode, 150 cps 
Figh-qualitys 96 char ASCII; 
double-width characters; 
bold characters; bi- 
directional printing; short- 
line seeking; color graphics 
proportional spacing; tric- 
tion or tractor feed; sheet or 
fanfold paper: RS-232, 300 
to 9600 bps; Centronics 
parallel; 21.75 by 12.5 by 
8.5; 29 lbs 
Inte Inc. 
233 North Juniper 
Philadelphia, PA 19107 
(215) 627-0966 
CX80 Colour; impact, 5 by 
7 dot matrix; 80 char/line; 
125 cps; 6 or 8 line/inch; 96 
char ASCII; Breprogiemmed 
and programmable paene 
characters; dot graphics; 
prints in up to seven colors 
using special ribbon; self 
test; tractor feed adjustable 
to 10 inches wide; fanfold 
aper; RS-232, 75 to 9600 
ps; Centronics parallel; 
IEEE-488; Apple Il; 16.25 by 
12.8 by 7,5; 21 lbs 
Innovative Electronics Inc. 
15200 Northwest 60th Ave. 
Miami Lakes, FL 33014 
(305) 558-1591 
Interface Mechanics Inc. 
4405 Russell Rd. 
Lynnwood, WA 98036 
(208) 743-7036 
C. Itoh Electronics Inc, 
S301 Beethoven St. 
Los Angeles, CA 90066 
(212) 682-0420 
Comet 1: impact, dot 
matrix; 80 char/line; 125 
cps; 96 char ASCII; bidirec- 
tional printing; tractor feed; 
fanfold paper; RS-232, 2K 
char bulfer: parallel; $455 
Comet Il: impact, dot 
matrix; 136 char/line: 125 
cps: 96 char ASCII; bidirec- 
tional printing; tractor feed; 
fanfold aper; RS-232, 2K 
char buffer. parallel; $1290 
Star Writer [: impact, daisy 
wheel; 132 char/line; 25 cps; 
friction or tractor feed; sheet 
or fanfold paper; RS-232; 
parallel; $2380 
Star Writer N: impact, daisy 
wheel; 132 char/line; 45 cps; 
friction or tractor feed: sheet 
er fanfold paper; RS-232; 
parallel; $2898 
Ivo Industries Inc. 
1109 Green Grove Rd 
Neptune, NJ 07757 
(201) 922-3600 
Landis and Gyr Inc. 
Industria) Products 


TEXAS COMPUTER SYSTEMS 


Offers Lowest Prices an 


7 EPSON 


Common Features of the MX80, MXSOFT & MX100 Priniers 


* BO characters per second * Tractor/pin feed paper flow 
d Replaceable print head Y user * Extreme eliabilty pi 
User programate trom BASIC * 12 pe tonis under software control 


< Bi-directional logic sesking printhead — * 9x9 & 9x18 malrix 
: i characters Programable form laeds 
: pro ramabio | tabs (vert. /horz ) : Com essegi expanded letters The best buy for small business needs 
i " af 
|— " Seli-lasi mode " Double strike & emphasized modes zu a cad ord eg! fs 


he beginning operator. Wa have in 
STOCK all accessories and disk 
expansions as well as printers and 
software IMPORTANT: We also 
have CP/M for the Model il plus a 
large amount of Support software. All 
ot these items at ovr fabulous 
DISCOUNT p ices. We ship irom DFW 
T 


MXBO. The Printer that started it ail. All of the above features plus extrama ease ot use 

Camptete TASSO black graphics set as well as user selectable international symbols Gives 
deze Rede pa printing in several user Selectable modes. Dip switch pins may be 
gei lor dedicated agolicatiang Complete lacms programability from BASIC software. | 


1 1 e 
which means 11 can be used lor any printouts that normally naad a 15 inch wide or nat 


MX100 . An exceptional printer wilh a extra quiet printhead and exlra haavy duly 


construction for the intense use of a businass environment Does naL have ihe TRSM gra i j 
blocks bul comes slandard with Bit-Image graphies which allow the user contr C by air and ly insured for FAST sale | 
individual dots for dasigning specialized graphs, symbols, etc A besi huy tor business usa. dell Very. 


MXTÜU For the budget minded a nxcalleni entry lavei printer. it has most all of the 
faalures mentianed above including Bit-image graphics in place of Ihe TR raphec blocks 
set. The Printer i5 unidirectional only. pira taxi can be printed but nol compressed | 
Only single density prinlings is supported on Ihe MX70 An inexpansive heavy duty printer 


$CALL for BEST prices on Epson Printers. 
All Printers & accessories In STOCK now!!! 


(f you buy your EPSON somewhere else you'll probably pay too much! 


HARD DISK SUPPORT FOR THE MODEL II...NOW! 


5. 10 or 20 Megabytes tup lo 80 Megabytes! for tne Model ii Full CP/M support Also full 
Support tar TRSDUS and al! TRSDOS software Multiple computers (mull-user} can be con- 
necled te these hard disk SySlems and can share and access common dala bases under bpth 
CPIM and TRSOOS The same common data base can even be accessed simultaneousty b 

severa) users We use top at the line CORVUS Hard Disk Dives which have a proven track 
record and have outsold all of thier competitors combined in the microcompuler markel 
Model i and Hi are also supported by these Hard Disk Systems $Gall for our LOW puces 


COLOR COMPUTERS 


ve +} mem on these items TCS 180 day Limited warranty on TCS items 
AR Level 1.,....................... 


EPSON ACCESSORIES, INTERFACES & CABLES 
GRAFTRAX BO option alg te & italics) a 


eee eee eee ee) 


a a m AR o iss 722727869 Jof Extended Bake 6 

16K Extended Sasic............... 59 xtended Basic.............. 
Ear Wee. S CALL | ienie 1x E 
SERIAL BS) wnhuHered ini card... olor Disk 0...$499 ba 1.534 


SERIAL S232 2k butfared int.card.. .... $149 


Epson ta Calor Computer card/cable.. $59 800-433-51 84 


All RIBBONS and CARTRIDGES in Stock 


TRS80 MODEL Ili COMPUTER SYSTEMS 


am [he following wilh Radio Shack Warranty —— — E" 
| y TCS memory & out 
Radio Shack LINE PRINTERS Line Printer Vi... $888 [| Model | et ea $825 awn fed day heed wartaniy 


z = n Cresc B MOOR! TI GEK...2269- ! dberotttr EI 
alSy Wheel «mnis 1695 Line Printer | EE ^] ci 
Line Printer V.............. scs 51580 Line Printer VIiL................5599 E I 2 sina ze se apes 


CUSTOM SOFTWARE FROM TCS 


Completaly integralad BINARY SEARCH TREE programs now available This series of 
rograms lully implements ihe B-TREE structures including INSERTION, DELETION, EDITING 
1 TRAVERSA , No more sorting or long dala liie searches and yet files can be larger than 
memory. Duplicate keys are fully supported Files can be retrieved in sorted order via B- 
TREE Traversal Each of the programs come wilh rene source code so (hal you 
can use Ihe modules in yout awn programming. A Screen oriented input routine i5 also 
included in each module. The folowing B-TREE programs are now available and each 
includes al! of the mentioned modules and full documentation 
B-TREE Li {or ae ut home Hbrary larges by author — = X01 
B-TREE Video | ds dier video caseotia Ubrary, prints | ate)........—... $39.05 
B-TRÉE Malling Liai (keyed by name or zip.isbet ling, ele ).................. 8.85 


MODEL lil DISK EXPANSION KITS 


We use the DARI quality libergiass Oy! DISK DRIVES are made by Tandon the 
CONTROLLER BOARDS with double sided same company Ihal makes the drives used by | 
glass epoxy board and gold plated contacisin Radio Shack, These drives ara 40 Track, 
Our TCS systems The finest switching double density 5 millisecond stepping rale 
POWER SUPPLY avaiabls is also provided and are lully burned in for 48 hows These 
The aluminum MOUNTING HARDWARE drives have the same specifications as Ihe 
has Bolted holes for easy installation ol the drives used by Radio Shack No saldering or 
dives and includes ait the power and data modifications io existing alrcultry is 
cables necessa y to install the controler, Necessary The lollowing kils are avatladle 
drives and power supply 

KIT 1 Controller, Power Supply & Mounting Hardwere............... $379 
KIT 2 Controller, Power Supply, Hardware & 1 Olek Drive........... $595 
KIT 3 Controller, Powar Supply, Hardware & 2 Diok Oriven.......... 19 
KIT 4 One Tandon Disk Orive (bare drive only)... $210 
KIT 5 16K of High Quality TCS Memory chips... eere n 
KIT B 32k ot High Quality TCS Memory DP, is ds PEE eters 79.95 


MODEL il! 48K 2 DISK DRIVES KIT....$1753 


Yes, you read I right A complete 484 2 Disk Drive Model (|) computor system Jor just 
$1753. Here's whal you gat one TRSBO Model (il 164 Computer in factory Canon, one 
CONTROLLER, POWER SUPPLY & HARDWARE kit (Kit 3), two Tandan Disk Drives 
and 32K of TCS Memory You glaa receive several important extras Ihat make this a 
campiete super kit Thase extras include a compinte lusiraled instruction and troubla 
shooting manuat, a TREDOS 1 J operating syslem and manual and à spacia diagnostic 
Oiskette for testing (he unit after you have pul HH togethar The aniy too} necessary » p 
acrawdever EVERYTHING i8 inciuded in Ibis kit and the price w right, $1753 


MODEL |! 48k 2 DISK DRIVES .. $1895 
Above KIT lully assembled, with 48 hour burn-in lest & 180 day TCS Limited Warranty! 


DEALER INQUIRIES ARE INVITED ON THE ABOVE TCS KITS 


EPSON PACK A Utility Solt- EPSON PACK 2 - GRAFTRAX 
ware package for MX80 & BOFT. verson for MX80, BOFT & MXIOQ This 


MXBO/CMD will send al printer commands Package includes updaled versions of 
kom DOS. BIGLETT/BAS prints large Graphic modules in original on Pack A screen 
Letters. EPSON/SUB merges with BASIC pro- — oriented BIT IMAGE GRAPHICS generator utit- 
grams allowing 2 (eller mneumonic !y !s provided Creale your special 
commands to be sent lo printer JKL Patchs Characters, age etc directly on your 
allow JKE in NEWDOS 80 1 0& NEWDOS 2119 Monitor and then send to printer. Printout tn- 
send graphics properly DEMD/BAS luloriat cludes code to generate peu and will 

ram ol use of printer LABEL/GAS custom Save needad code as BASIC program line Io 


[abe making program wilh graphics DEF. disk Then MERGE these into your BASIC pro 


STATE/SUB allows one word BASIC com- gram Also demo programs showing use of 
| mangs for cenlerad titles, litles with borders, imaga grapes Full documentation 

elt. A graal program package for EPSON fans TR IS Pre ghe qué por = 
SPECIAL DEAL $24.95 with printer $34.95 SETTER = 


seperately Specily Madel 1 or tH dish only “POMS af ot Epson Pack 


ZAP - Diteci read/write access 10 any TRSDOS 1.201 1.3 sector Disable Passwords & 

access levels Sell prompling, "o "T sector in HEX or ASCH! Inclpides many patches tu 

TASOOS 124 13 Also COPYIT to allow backups of SCRIPSIT VISICALC, elc Just.. $2495 

SDIR - Super directory manipulation tor TRSDOS 12 or 1.9. Alpha 4 column directory & 
| dree space Display a range of programs by extension. Change name and dale. Generale 

report ol location of any program on disketia Just.. .$14 35 

SPECIAL DEAL: Buy ZAP3 & SDIR logether for ,.... $29.95 


For last. eticient service Heart Of we can am tegni trom Datas 


TEXAS COMPUTER SYSTEMS 


PO. Box 1327 Arlington, Texas 76004-1327 


Toll Free Number 800 433-5184 


Texas Hesidents 817 274-5625 
Payment Money order, cashiers or certified ° Pricey subject lo change al any tima 
chier Prices above retloct 3% cash Discount * No Bt an. re ü S% 
Cak tor Visa/MC card prices * Maity (tema shipped FREE Call tor quate 


CASIO ELECTRONIC ORGANS have arrived!!! 
Tha lantasic CASIO Elactrome Organs are here in torce, Fully squal to any $2000 traditional 
Organ with dozens ol exciting NEW lealures noi seen on olher musical instruments’ 


CASITOME CT—403 (25 Inatrumenis, 18 chord murnory.alc.).................8519 
CASITONE CT-701 (programable, rendor, 59 keys, mic.,gic.).................198385 
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4 Washington Plaza 

Elmsfield, NY 10523 

(914) 592-4400 

Lear-Siegler Inc. 

714 North Brookhurst St. 

Anaheim, CA 92803 

310 Ballistic: impact, 7 by 9 

dot matrix; 134 char/line; 

180 cps: 128 char ASCII; 

vertical tabs; compressed 

characters (optional); pro- 

grammable forms control 

tractor feed; fanfold paper; 

RS-232, 70 to 9600 bps (2K 

char buffer optional); 
rallel; 27 by 19.8 by B; 50 

bs; $2045 

Litton [ndustries 

Westrex OEM Products 

1140 Bloomfield Ave, 

West Caldwell, N] 07006 

(201) 227-7290 

Mag Labs Inc. 

1 Crown Dr. 

Apalachin, NY 13732 

(607) 625-2161 

Malibu Electronics Corpora- 

tion 

2301 Townsgate Rd. 

Westlake Village, CA 91361 

(805) 496-1990 

165: impact, 10 by 9 ao 

matrix; 165 cps; graphics; 

R§-232; Saraiki; $2295 

200: impact, 9 by 18 dot 

matrix, double pass; 132 

char/line; 250 cps; 6 or & 

line/inch; 96 char ASCII 

(multiple fonts); bidirec- 

tional printing; graphics, 120 

by 144 pixels; self test; fric- 

tion and tractor feed; sheet 

or fanfold paper; RS-232, 

110 to 9600 bps: 23.9 by 

17.1 by 7; 41 lbs; $2995 

Mannesman-T alley 

8024 South 180th St. 

Kent, WA 98031 

(206} 251-5524 

MT-1800: e 7 by 9 

dot matrix, double pass; 132 

or 218 char/line; 200 cps; 6 

or B line/inch; bidirectional 

printing; vertical tabs: 

double-width characters; 

compressed characters; 

-out indicator; self test: 
tractor feed; fanfold paper; 
RS-232, 300 to 9600 bps: 
parallel; 25.5 by 19.5 by 
18.5; 63 Ibs; $2495 
Matchless Systems 
18444 Broadway 
Gardena, CA 90248 
(213) 327-1010 
MDS Trivex 
3180 Redhill Ave. 

Costa Mesa, CA 92626 

(714) 546-7781 

MPI (Micro Peripherals Inc.) 
4426 South Century Dr. 
Salt Lake City, UT 84107 
(801) 263-3081 

88G: impact, 11 by 7 dot 
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matrix; 80 or 132 char/line; 
100 cps; 6 or B line/inch; 96 
char ASCII (draft- and high- 
quality fonts); bidirectional 
printing; graphics; friction 
or tractor feed; sheet, fan- 
fold, or roll paper: RS-232, 
1K char buffer; Centronics 
parallel; 16.3 by 10.8 by 
6.3; 15 lbs; 5749 

Microtek Inc. 

9514 Chesapeake Dr. 

San Diego, CA 92123 
Tekwriter-1 (formerly 
Bytewriter 1): impact, 7 by 
7 dot matrix; 80 char/line: 
80 cps; friction feed; sheet 
or roll paper; parallel Cen- 
tronics, Apple II, or Atari; 
$349 


Tekwriter-2: impact, 9 by 9 
dot matrix; 80 or 132 
char/line; graphics; Cen- 
tronics parallel 
MT-80: impact, dot matrix: 
80 char/line; 125 cps; 96 
char ASCII; tractor feed; 
(anfold paper; RS-232, 3K 
char buffer; parallel; $795 
Miltope Corporation 
9 Fairchild Ave. 
Plainview, NY 11803 
(516) 349-9500 
Newman Computer Ex- 

C, 
1250 North Main St. 
Ann Arbor, MI 48104 
(313) 994-3200 
NEC Information Systems 


nc. 

5 Militia Dr, 

Lexington, MA 02173 

5510: impact, thimble: 132 
char/line; 55 cps; 6 or B 
line/inch; 128 char ASCII 
(multiple fonts); bi- 
directional printing; vertical 
tabs; paper-out indicator; 
friction and tractor feed; 
sheet or fanfold paper; cul- 
sheet Feeder; RS-232, 110 to 
1200 bps, 256 char buffer; 
25 by 16.5 by 8.7; 45,5 Ibs; 
$3055 


5520: impact, thimble; 132 
char/line; 55 cps; 128 char 
ASCII (multiple fonts); Eric- 
tion or tractor feed; sheet or 
fanfold paper; cut-sheet 
feeder; R5-222, 110 to 1200 
bps; $3415 

5530: impact, thimble; 132 
char/line; 55 cps: 128 char 
ASCII (multiple fonts); fric- 
tion or tractor feed; sheet or 
fanfold paper; cut-sheet 
feeder; parallel; $3055 
Okidata Corporation 

111 Gaither Dr, 

Mount Laurel, N] 08054 
(609) 235-2600 

Microline 80: impact, dot 
matrix; 80 or 132 char/line; 
80 cps; 96 char set; friction 


and tractor feed; sheet or 
fanfold paper; parallel; $475 
Microline 82À: impact, 9 by 
9 dot matrix; BO or 132 
char/inch; 120 eps 6 or 8 
line/inch; short-line seeking; 
bidirectional rining; 
graphics; double-width 
characters; compressed 
characters: friction and trac- 
tor feed: sheet or fanfold 
per; RS-232, 110 to 1200 
ps; parallel; 14.2 by 12,9 
by 5.2; 20 lbs; $645 
Microline 83: impact, dot 
matrix: 132 char/line; 120 
cps; 96 char ASCII; bidirec- 
tional printing; tractor feed 
adjustable to 15 inches wide; 
fanfold paper; RS-232; 
parallel 
5L300: impact, dot matrix 
whole-line printer; 132 
char/line; 300 Ipm; 96 char 
ASCII; software selectable 
tonts, oversized chars; bar- 
code font; graphics; tractor 
feed; parallel; $3995 
Olivetti Peripheral Equip- 
ment 
505 White Plains Rd. 
Tarrytown, NY 10591 
age 631-3000 J 
-211: impact, daisy 
wheel; 132 har line; 20 cps; 
5 or 6 line/inch; 96 char 
ASCII; manually changeable 
print element; friction 
accepts paper up to 17 
inches wide; RS-232, 110 to 
9600 bps; 36 lbs; $1900 
DY-311: impact, daisy 
wheel; 150 char/line; 32 cps; 
5 or 6 line/inch; 96 char 
ASCII; bidirectional print- 
ing; manually changeable 
print element; friction or 
tractor feed; sheet or Fanfold 
paper; 5-232, 100 to 9600 
bps; parallel; 39.5 Ibs: $2850 
DY-811: impact, daisy 
wheel; 150 char/line; 65 eps; 
5 or 6 line/inch; 96 char 
ASCII; bidirectional print- 
ing; manually changeable 
print element; friction or 
tractor feed; sheet or fanfold 
paper: RS-232, 110 to 9600 
ps; parallel; 79 Ibs; $4280 
DM80/180: impact, B by 7 
dot matrix; 150 char/line; 80 
: S or 6 line/inch; 96 
ar ASCII; bidirectional 
rinting; friction or tractor 
lewd: sheet or fanfold paper; 
RS-232, 110 to 9600 bps; 
parallel; 79 lbs; $4280 
Pertec Computer Company 
12910 Culver Blvd. 
Los Angeles, CA 90066 
Stylist 360: impact, daisy 
wheel; 198 char/line; 17 eps: 
100 char modified ASCII; 
bidirectional printing; fric- 


tion feed; sheet or fanfoid 
per; RS-232; parallel; 20.9 
ES 13 by 5.5; 29 Ibs; $1500 
Printek Inc. 
1517 Townline Rd. 
Benton Harbor, MI 49022 
(616) 925-3200 
910: impact, 9 ji 9 dot 
tmatrix; 80 char/line; 170 
cps; 96 char ASCII, pro- 
grammable character set; 
double-width characters; bi- 
directional printing; tractor 
feed; fanfold paper; R5-232, 
1800 char buffer; parallel; 23 
by 17 by 7; $1695 
920: same as 910 except: 340 
cps; $2345 
Printer Terminal Com- 
munications Corporation 
124 10th St, 
Ramona, CA 92065 
879: impact, 7 by 9 dot 
matrix; BO or 132 char/line; 
180 cps; 6 line/inch; 96 char 
A ; bidirectional print- 
ing; vertical tabs; com- 
pressed characters; friction 
and tractor feed; sheet, fan- 
Fold, or roll paper; RS-232, 
300 to 9600 poe 256 char 
buffer; parallel; 18 by 22 by 
7.5: 25 Ibs; $1299 
Printronix 
17421 Derian Ave. 
Irvine, CA 92713 
(714) 549-8272 
Qantex 
60 Plant Ave. 
Hauppage, NY 
(516) 582-6060 
Qume Corporation 
2350 Qume Dr. 
San Jose, CA 95131 
(408) 942-4000 
Sprint 5/45: impact, daisy 
wheel; 132 char/line; 45 cps; 
friction or tractor feed; sheet 
or fanfold paper; cut-sheet 
feeder; R5-232: parallel; 
2157 k P 
rint 5/55; impact, daisy 
wheel; 132 char/line; 55 cps; 
3 to 8 line/inch; manually 
changeable print element: bi- 
directional printing; vertical 
tabs; graphics; paper-out in- 
dicator; self test; friction 
feed; sheet paper; RS-232, 
119 to 9600 bps; 24.3 by 
16.8 by 6.5; 45 lbs; $3726 
Sprint 9/35: impact, daisy 
wheel; 132 char/line; 35 tps; 
manually changeable print 
element: friction or tractor 
feed: sheet or fanfold paper; 
RS-232; parallel 
Sprint 9/45: same as 9/35 
except: 45 cps 
Sprint 9/55: same as 9/35 
except: 55 cps 
Sprint Wide-Track: impact, 
daisy wheel; 240 char/line; 
55 cps; manually changeable 


In Los Angeles, 
your great escape 
couldtake place 
in minutes. 


As a Data Processing spectalis! at Northrop, you Il surround yourself with Ihe 
benelits o! a climate and location that lets you enjoy tt all -- the aris. 
educational opportunities and the great outdoors. Every day All year round 


Located in Southern Cabforma, Northrop oflers the professional 
Opportunies you seek plus the flexibility of lilestyle [hat makes hours olf the 
(ob exceptionally pleasurable. And. you'll appreciate our location 
with easy access to beach, desert and mountains 


l you're up [or the challenge of membership z 
in a department that supports corporale information T 

systems activites al every level look into career 
apporiunilies at Norihrop 


Make the Great Escape thal could last a 
(ile time 


Low Desert- 45 min. Skiing - 70 min. Hollywood Bowl- 45 min. 
High desen- 98 min. Better skiing- 180 min. Universities- 30 min. 
Beaches - 10 min. Sailing - 15 min. Surfing - 10 min. 

Forest- 25 min, Golf - 17 min. Knott's Berry Farm - 45 min. 
Mountains - 30 mín. Running - change your shoes Rollerskating - 

Big mountains - 40 min. Cricket - 23 min. change your shoes again 
Very big mountains- 240 min. Disneyland - 45 min. Universal Studios - 50 min. 


Scientific Applications 
Programmer Analysts 
Experience with IBM 3033, Engineering We will arrange a personal interview for you. We will fly you to 
and Graphics Applications, FORTRAN California, travel and accommodations paid, or we will send a 
MVS Systems Programmers representative to your location. Investigate the opportunities out- 
Using SMP4, TSO and SPF maintenance ined above by sending your resume to: 
tools. 

Barbara Nettles 
Dept. NDP-BYTE 1853 

P.O. Box 4625 
Long Beach, CA 90804 


Computer Operations 


Personnel 
Console Operators, Control Clerks, 
Tape Librarians. 


Numerical Control Systems 


Support 
Knowledge of IBM, APT- AC systems, 


FORTRAN, ASSEMBLY and familiarity j | 
with numerical control environment. | 

Data Base Analysts i | 
Experience in IMS Data Base and | 


Data Communications. 


ÜP 


Kusen M pplicatidii Making advanced technology work 


Programmers Northrop Corporate Data Processing Center 

To design and maintain business, Equal Opportunity Employer M/F/H / Proot of US Citizenship Required 
finance, and manufacturing applications 

on large scale IBM computers 
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print element; friction feed; 
sheet paper; R5-232; 
parallel; $4315 

Radio Shack 

1 Tandy Center 

Fort Worth, TX 76102 
Daisywheel II: impact, daisy 
wheel; 136 char/line; 43 cps; 
manually changeable print 

| element; proportional spac- 
ing; friction feed; sheet 
paper; Centronics parallel; 


Lineprinter [V: impact, dot 
matrix; 80 or 132 char/line; 
50 cps; 96 char ASCII; fric- 
tion or tractor feed; sheet or 
fanfold paper; Centronics 
parallel; $999 
Lineprinter V: impact, dot 
matrix; 132 char/line; 120 
cps; 96 char ASCII; tractor 
feed; fanfold paper; Cen- 
tronics parallel; $1860 
Lineprinter VI: impact, dot 
matrix; 132 char/line: 100 
cps; 96 char ASCII plus 
graphics characters; bidirec- 
tional printing; self test; 
| Centronics paren $1160 
| Lineprinter Vif; impact, 5 by 
7 dot matrix; 40 or 80 
char/line; 30 cps; 6 
line/inch; graphics; tractor 
feed: fanfold paper; RS-232, 
100 to 600 bps; Centronics 
parallel; $399 
Lineprinter VIIJ: impact, 9 
by 12 dot matrix: 80 
char/line; 80 cps; 8 or 12 
| line/inch; graphics; bi- 
directional printing; short- 
line seeking; proportional 
spacing; friction or tractor 
feed: t, fanfold, or roll 
paper; self test; RS-232, 600 
or 1200 bps; Centronics 
parallel; 15.4 by 11 by 4.7; 
16.5 lbs; $799 
Quick Printer Il; elec- 
trostatic, dot matrix: 16 
char/line; 32 cps; uppercase 
only; comp characters 
give 32 char/line at 64 cps; 
friction feed; aluminized roll 
paper 2.4 inches wide; $219 
Sanders Technology 
Columbia Drive 
Amherst, NH 03061 
(603) B82-1000 
Media 12/7: impact, line- 
wide dot matrix, overlap- 
ping passes; 80 char/line; 96 
char ASCI] (draft- and high- 
quality): 220 cps draft- 
quality, 60 cps high-quality; 
reprogrammed alternate 
onts; proportional spacing 
on some fonts; high-quality 
compressed-character font 
gives 117 char/line at 120 
cps (p rtiona) spacing): 
Friction feed; sheet paper; 
cut-sheet feeder; RS-232, 
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2400 bps with handshaking: 

Centronics parallel; 

Sci Systems Inc. 

8600 South Memorial 

Parkwa 

Huntsville, AL 35802 

(205) 881-1611 

Sentinel Computer Corpota- 

tion 

9902 Carver Rd. 

Cincinnati, OH 45242 

(513) 984-6622 

Siemens Corporation 

OEM Data Products Divi- 

sion 

240 East Palais 

Anaheim, CA 92805 

(714) 991-9700 

Smith-Corona 

65 Locust Ave, 

New Canaan, CT 06840 

(203) 972-1471 

TP-1: impact, daisy wheel; 

105 ar 125 char/line; 12 cps; 

manually changeable print 

element, friction feed; sheet 

paper; $845 

Star Micronics Inc. 

200 Park Ave. 

New York, NY 10166 

(212) 986-6770 

DP-8480: impact, 7 by 9 dot 

matrix; 132 char/line; 80 

cps; 96 char ASCII; short- 

line seeking; bidirectional 

printing; graphics; double- 

width characters; com- 
ressed characters; self test; 
riction and tractor feed; 

sheet or fanfold paper; 

RS-232, 256 char buffer; 

15.3 by 12.2 by 4.9; 19 lbs; 

$495 

Systemed Corporation 

POB 18 


Mountain City, TN 37683 
(615) 727-6000 

Typrinter; impact, daisy 
wheel; 180 char/line; 12 cps; 
manually changeable print 
element; friction feed; fan- 
fold paper; parallel; $599 
Syntest Corporation 

169 Milham St. 
Marlborough, MA 01752 
(617) 481-7827 

TDC 

203 East Main St. 
Riverton, WY 82501 

(307) 856-7111 

TEI Inc. 

5075 South Loop East 
Houston, TX 77033 

(910) 881-3639 

3431: impact, 9 by 9 dot 
matrix; 136 char/line; 150 
pa e or 8 line/inch; 94 

char ASCII; bidirectional 
printing; double-width 
characters; paper-out in- 
dicator; self test; tractor 
feed: fanfeld paper; R5-232, 
110 to 9600 bps, 256 char 
buffer; parallel 


Telecom Terminal Systems 

3903 Grand View Blvd. 

Los Angeles, CA 90066 

(213) 390-9494 

Teletype Corparation 

5555 louhy Ave. 

Skokie, IL 60077 

(312) 982-2000 

43: impact, dot matrix; 80 

or 132 char/line; 30 cps; 96 

char ASCII; friction or trac- 

tor feed; R5-232; $1388 

Texas Instruments 

POB 225012 

M/S 84 

Dallas, TX 75265 

(312) 982-2000 

743; electrostatic, dot 

matrix; 80 char/line; 30 cps; 

96 char ASCII; APL char set 

(optional); friction feed; 

aluminized roll paper; 

RS-232; $1995 

765: electrostatic, dot 

matrix; 80 char/line; 30 cps; 

96 char ASCII: bubble- 

memory storage up to 80K 

char; dual communications 

ports; friction feed; 

aluminized roll paper; 

R5-232 {integral modem op- 

tional); $2995 

810; impact, 9 by 7 dot 

matrix; 132 char/line; 150 

cps; 6 or 8 line/inch; 64 

char modified ASCII (96 

char ASCII aptianal); 

double-width characters (op- 

tional); compressed 

characters (optional); 

bidirectional printing; ver- 

tical tabs; paper-aut in- 

dicator; seif test; tractor 

feed; fanfold paper; RS-232, 

110 to 9600 bps, 256 char 

buffer; $1895 

820: impact, dot matrix; 132 

char/line; 150 cps; 96 char 

ASCII; APL char set (op- 

tional); tractor feed; fanfold 

pares RS-232, 110 to 9600 
ps; $2165 

825: impact, 9 by 7 dot 

matrix; 75 cps; 5 or 8 

line/inch; bidirectional 
rinting; RS-232, 110 to 600 
ps, 256 char buffer; $1565 

Toshiba America Inc. 

2441 Michelle Dr. 

Tustin, CA 92680 

(714) 730-5000 

Trendcom 

480 Oakmead Parkway 

Sunnyvale, CA 94086 

(408) 737-0747 

100: thermal, dot matrix; 40 

char/line; 40 cps; 96 char 

ASCII; friction feed; sen- 

sitized roll paper; Centronics 

parallel, [EEE 488 

United Systems Corporation 

918 Woodley Rd. 

POB 458 

Dayton, OH 45401 


Victor Business Products 
3900 North Rockwell St. 
Chicago, IL 60618 

Vista 

1317 East Edinger Ave, 
Santa Ana, CA 92705 

(714) 953-0523 

Wane Laboratories 

1 Industrial Ave. 

Lowell, MA 01851 

2231 W-1: impact, 7 by 9 
dot matrix; 112 char/line; 
120 cps; 96 char ASCU; ver- 
tical tabs; double-width 
characters; paper-out in- 
dicator; self test; Wang 
serial interface, 112 char 
buffer: 24 by 18 by 10; 60 
Ibs; $2900 

2281W: impact, daisy wheel; 
157 char/line; 30 cps; 6 

line /inch: 96 char ASCII; bi- 
directional printing; vertical 
tabs; graphics; Wang serial 
interface; $4500 

Wasomark Inc. (Data 
Printer Division) 

1 Willard Rd. 

Norwalk, CT 06856 

(203) 847-7251 

Williams Laboratories 

125 Northview Rd. 

Ithaca, NY 14850 

(607) 272-1132 

Bytewriter: impact, daisy 
wheel; 100 char/line; 12 cps; 
manually changeable print 
element; self test; underlin- 
ing; friction feed; sheet 
paper; Centronics parallel; 
21 lbs; $795 

Xerox Corporation 

Xerox Square 

Rochester, NY 14644 

(716) 423-3411 

1730: impact, daisy wheel, 
132 char/line; 40 cps: 
manually changeable print 
element; friction feed; sheet 
paper; RS-232; $2710 

1740: impact, daisy wheel; 
132 char/line; 45 cps; 
manually changeable print 
element; friction feed: sheet 
paper; KS-232; $3375 

1750: impact, daisy wheel; 
132 char/line; 45 cps; 
manually changeable print 
element; friction feed; sheet 
paper; 85-232; $3555 
Xymec [nc. 

17905 J Sky Park Circle 
Irvine, CA 92714 

(714) 423-3411 

HY-( 1000: impact, daisy 
wheel; 198 char/line; 20 cps; 
manually changeable print 
element; boldface characters; 
paper-out indicator; self test; 
R5-232; parallel 

Zentec Corporation 

2400 Walsh Ave, 

Santa Clara, CA 95050 
(408) 246-7662 8 
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APPLE 
SUPPLY 


STAR INDICATES 
SPECIAL 
VALUE 


HARDWARE $ Apple Witte 


Direct Substitute lor Apple Drives 
Micra-Sci A2 is a diraci duttatituts foc Appte lj 
drives. Save en a dual diak system. The A2 
Gora nol Includa DOS Soflwars 


Mkro-Sel 5° Drives far Apple It SAVE 
A2, 143K, 5" Drive £395 18% 
A2 Controller Card for A2 Drives $ &5 15% 
A70, 2664.5" Drive $480 20% 
Add, 160K, 6" Orive $306 18% 
Controller Card lor ATO or Aad $79 21* 

320K RAM svbstiiule lor Disk System 

AXLON, 

BAMDI&SK 320K Memory System $1145 20% 

MONITORS: 

NEC 12* Color $359 24% 
12° Green £100 22% 

SANYO: 92^ 8&RW $748 J 
9* Green 5159 31% 

12" Baw $2180 30% 

12" Green $239 30% 

18" Color $399. Wk 

NEW 13* RGB Coor $000 3% 

ZENITH 12" Green $t18 20% 

DISKETTES, 5^, bes oi 10: 

Maxell 30 V% 
Memorex $ 25 «6% 
80 COLUMN VIDEO CARDS: 
Videx Vidaolarm $249 18% 
M&A Sup A Term £310 19% 
ALS: Smarterm $288 30% 
MISCELLANEOUS: 
Apple: 
Graphics Tabial ICLOSE OLT) $650 20% 
CUC8: Serial interface 7710A $13 22% 
Parallel Iniartace 7720A 3 90 DS 
Other CCS Cards In Stock, CALL GALL 
Hayes: Micramatem It £293 SH 
Smarimodem 3249 11% 
Keyboard Company: 
Joyslich I) & 45 10% 
Game Paddia $2 17% 
Numaric Keypad $119 21% 
MAR: RF Modulator & 25. 27% 
SUP R FAN £139 25* 
We Microsoti: Z80 Solicard $279 39% 
16L HAM Card $1580 20% 
Mountain; 
CPS Multitunclion Card $209 13% 
Clock / Calendar $230 16% 
Orange Micro Grapple $129 21% 
55M AIO Sarlal/Para. Inleríoce $159 20% 
ALS: Smarterm BO Cal Gard $269. 30% 
$ Z-Card (2-80) £208 22% 
 Addram 18K Card £119 20% 
Jr Synergizer Package $549 27% 
NEC 
18K Expansion Chipa lor Appla l 3 3 3I% 
LETTER QUALITY PRINTERS: 
Quma Letter quatity printer 
Sprint 9 45RO $2295 2076 
Sprint 5 48RO 32305 20% 
Olympia (T ypawriter (Printer) 
ES-100, 18CPS 
wiiuil Interface to Apple!) $1685 22% 
PRINTERS: 
Iniergra! Oats 
445 Tiger w l Graphics & 2K $685 23% 
460 Tiger w;Graphica $885 20% 
560 Tiger wi Graphics $1065 22% 
Prism color printer w/Graphics $1895 16% 


Epton, 5ee special Epaon section at right 


Above prices tor maii ordera only. Our stora showroom Is 

128 ME "F* $1,, Grants Pass, OR. Store pricas, which Incinde 
sot wars pervice, diffar from mal order prices, Na mal! order 
soles at store. CALL ORDER DESK. 


ORDERING INFORMATION: 


Minimum order $100, Money Orders, Cashier Checks or Bank 
Wire welcomed. Visa and MC orders add 3%. Personal or 
company checks accepted (pillow 20 days (o clear). Add 

3% for shipping, handling and insurance; UPS ground H 
siandard. 6% total ter WPS Blue or 10% total ler loraign 
orders ar UB Parcel Poat. Include your latephone numbar. 

No COD s. Prices are subjeci lo change withgut notice. 

Order desk hours are 8 to 5 PST, 1010 3 Saturdays. APO is 
seni by US Post 


Circle 81 oo Inquiry card, 


CENTER 


Dealer inquiries invited 


uter Exchange 


P.O. Box 1380, Jacksonville, OR 


SOFTWARE Apple tM e 


Apple Software: c&- 
Appie Fortran 3149 255 
Appie Pilot EPA $110 27% 
Appia Piot = 4B 305. 
Dow Jones News & Ouman $ Bd 28% 
Dow Jones Portialin Eval 3 40 20% 
Microtourier $ t89 24% 
pec e i 
dBase |í for Apple | $ 
Broderbund Software ei A 
Payrall $289 304 
General Ledger $ 345 3055 
Appte Panic $ 21 30*» 
Arcade Machina 3 x 306 
Red Aler! $ 2 20% 
Space Warrior Ss 18 0” 
Many Others In Stock GALL GALL 
Budgaen, Aasler Blaster $ 22 2756 
Call. Paelfie, Ultima B 30 1254 
Cantral Polni Bol ware: 
Gopy li Pius 5 35 t0% 


Wiii copy most copy protected soliwara 
lor your backup in 48 kacamda! NEW 


Continanial Sotiware 


Hama Accountant 5 56 25% 
Home Money Minder $ 26 26% 
Dela Mast 
Snack Allach - 22 255 
Thiet 58g 25% 
Epson, MX B0 Graphics Dump $ © 30% 
Hayden, Sargon I! (chasa) $20 22% 
Howard Soltware 
Tax Preparar 5 75 26599 
feal Emale Analyzer $115 26% 
Creative Financing $115 259, 
into Unilenited, 
Essywriter (PRO) $198 20% 
fnmevartva 
Apple Spaliguard $218 20% 
» Insofi: 
Electric Dua NEW 25 Hat be 
ALO Sysiam ji or lil $110 tH% 
TransFORTH i) or I $110 10% 
Accounting $ 355 66% 
A luh prefeetional quailty integrated OL, AFA, 
A/P. Payroll pathaqu. Holline sappori avaltabte 
Send for free Fä DSrintowia, Rauiras ZAO 
prd 18A HAM 
Micro Lab 
Dala Factory, var. 5.0 $249 20% 
Micre Pro 
Word Star $238 BH 
Super Sort $120 3% 
Mall Margar $ 79 Bh 
Dala Star $180 HA 
Spell Star $159 36% 
Micronadi 
A.L.0.6, $110 10% 
BASIC Compller $298 bb 
Cabol &) $569 26% 
Fortran BO $140 25 le 
Olympic Oecathinn $ 24 24% 
TASS Compiler $158 22% 
Typing Tulor if 3 16 305 
Qn-Llna 
Expeditar (I $ 75 25% 
Superscribe I) £ 96 27'4 
Pegaaus i $ 22 2% 
Threshold 3 30 25% 
Cranston Manor $ 28 2% 
Mission Astrid $ 15 2565 
Mystery House $ 19 25% 
* Osborne [Disk and Book) 
Soma Camman Basic Programs, 
75 Business, Statistics and Math 
programs for Ihe Appieil t $ 4H §0% 


Paschtroe Satiware 
Magic Wand $260 37% 
GL or A/R or A/P or PRor iny. $ 180 328% 
Poreonal Softwarp: 


Desktop Plan i! $169 21% 

Vinicate 3.3 § 159 25% 

Visiplot $149 N% 

Vigitrend VisipioL 5 180 at 

Visides $158 0% 

Viallerm $119 21% 

Visits $ 189 30% 
Soflware Publishing: 

PFS Filling: Data Bese 5 69 2% 

PFS: Report 3 08 26% 
Stoneware, 

DB Masier (naw varaion) $3 179 22% 
Sub Logic 

Filght Simulstar $28 20% 
For specific software not listed, 
CALL (800) 547-1289 

REFERENCES: 


We nave been an Appia dealer since 1078. Our bank reterance 
i5 Firsl Intertiate Bank 4502) 778-5420. Ve belong ta lhe 
Chambor of Commerce 
(503) 772-6293 


Corvus 


Hardware Technical Hotline 


(503) 772-3809 (CUSTOMERS ONLY- 
PLEASE HAVE INVOICE # OR PACKING SLIP f) 


97530 9: E 


3101-10 Terminal $1295 
HEWLETT 


LA Birt 


HP-85A Microcamputer with bultt-in SAVE 
priniar and monitor 1995 274 
HP-125 New! Mierocompu 
64K CPU! Terminal! Ceyboard! Monttor $2005 18% ff 


HP-a1CV Nawi 2.2K Memory Calculater $ 245 25% 
HP-41C Calculator $05 2% 
Memory module tor HPATC $ 25 2% 


Call for othar HP equipment, s0!lwarb and accessories! 


Platter 

11" wide. For Apple and Vigicalc. 
Autamatic 3 color option 
intartaca to Apple li 

Visicalc/ Apple N sotiware, insolt 
Serial RS 232 interface 


800 16K $759 


ATARI? 40016K $339 


Atari 810 Disk Driva 
Atar) 18K RAM Module 
Atari 850 Intevtane 


More software and scomssovies In atOCK. CALL 


SAVE 30% 


SAVE 20% 


294 

2S. 
12% 
GALL 


Vihils 


TEC SUPER ERA 
JEW m em " 
Superbrain 64K QD $2895 28% 
EPSON PRINTERS 

MX 70 wiGraficax $ 358 204 
MX80 £ 448 1% 
MX89 FIT : ea 25% 
M4100 FIT wy graphica a7% ll 
4X80) 100 Apple Interface and Cable i E 14% f 
NAXBO Friction feed adapter * 58 22'h 
MXB) Graltrax $ 79 20% 
MX80/100 Atari Catia $29 22% 
MX80/100 TRS 80 Cabla s 2 22% 


Microcomputer 
32K Computor PEDDI $ 7S0 
ZBK Totali Dua! Drive FCBQ21. $759 
32K addon and1/O tni POET? $ 495 
NEC PC 5ahwnre CALL 


NEC 


$ 2095 
$445 
$5245 


5 Meg Hard Olst 
10 Meg Hard Olsk 
20 Meg Hard Cisk 
QOmni-Hat, Oorarial lation, 
Mirror, I Blonk 


XEROX. 820 System li | 


Complete system includes monitor, 
keyboard, CPU and iwo disk drives 
With 5*4 inch dual drives 
Wilh B Inch dual drives 


Cx commodore 
VIC 20 Home Computer 


SAVE f 
1895 
195» 


$ 2495 
$ 3095 


CBM 6032 Computer E1195 204 
CBM 4032 Campuler $ 995 22% 
CBM 4040 Disk Drives (2) MIK $1018 21% 


CMB 8050 Disk Drives (2) 1 Meg 


ACS 8000-15. 208K, 4 User $4,450 
Diha Altos Systema in Stock, 


19% 


VISA 


NO SALES TAX eo 


| 
Oregon Order Desk | 
(503) 772-3803 


TOLL FREE 


NATIONAL ORDER DESK 


(800)547-1289 | 


Free gift wilh your order if you mention this ad.| 


| SPECIALS 


ATARI 810 — PTT 


MARCH 


OKIDATA MICROLINE 80A 


MER. eee 
dx o NOM 


CALL TOLL FREE! 


EAST COAST WEST COAST 
1-800-556-7586 1-800-235-3581 
COMPUTER SHOPPING CENTER COMPUTER SHOPPING CENTER 
12 Meeting St. 3533 Old Conejo Rd. #102 
Cumberland, RI 02864 Newbury Park, CÀ 91320 
1-401-722-1027 1-805-499-3678 
TELEX 952106 CA TOLL FREE 1-800-322-1873 


TELEX 182889 


COMPUTER SHOPPING CENTER 


We Accept C.Q. D.'s * Stock Shipments Same Day or Next * No Surcharge for Credit Cards * All Equipment Factory 
Fresh wiMFT Warranty * We Corry the Complete Line of Personal Software * Prices do not Reflect Shipping Charges 
Rhode Island and California residents please add 6% Sales Tax 
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NEC PC-8023 Printer ..... "XL $629.00 


NEC 7710 Spinwriter ............uuuuuss 2345.00 
NEC 7720 Spinwriter ............. TX 2695.00 
NEC 7730 Spinwriter 2.00.00. ee ee 2345.00 
NEC JC 1201 M[A) — Color 12" Monitor ..... 359.00 
NEC JB 1201 M 12" Green Monitor......... 159.00 
Okidata Microline-80 ................... 329.00 
Okidata Microline-82A ........ TEN E 499.00 
Okidata Microline-B3A ..............LL.. 729.00 
Diphis 480. .icil eere ur rn 1995.00 
M & RSup-R-Terminol ........... pipe 279.00 
Microsoft Soft Card (Z-B0) .. 2.2... eee ae 279.00 
Hazeltine 1420.2... ae cece pe cere 799.00 
Northstar Horizon ll 32K QD .............. 2925.00 
Anadex DP-9500/950] ........... s... 1249.00 
Televideo 910 .........lss lel cae eene 559.00 
Televideo 912C .......... llle 669.00 
Televideo 920C .......... To" ... 689.00 
Televideo 950... 0... ... 0c eae oec iet 929.00 
CBM 8032 Computer ..............uuuu. 1149.00 
CBM 8050 Disk Drive ........... sasana 1349.00 
CBM 4032 Computer ....... 00 cece ee eae 1029.00 
CBM 4040 Disk Drive ............. oes. 1029.00 
CBM 4022 Printer .............-. — an . 649.00 
& 4-0 E veee ak od 269.00 
Leedex/Amdek 100G...........L uuu... 159.00 
Leedex/Amdek Color — 1 13" Color Monitor ... 329.00 
Microtek 16K Ramboard for Atari 800 ....... 79.00 
Microtek 32K Ramboard for Atari 400 and 800 149.00 
Qume Sprint 9/45 (Full Panel) ............ 2295.00 
Zi AUO 16K 2 ce ce ee eee eens 339.00 
Atari 410 Recorder ............seeeeess 60.00 
Atari 825 Printer.......-....--000200 23 599.00 
Atari 850 Interface ......0.. 0c ee eee ees 139.00 
Atari 830 MODEM ............ tig ies 2 .. 159.00 
Atari 810 Disk Drive ,..-.....-...000000- 429.00 
Atari 800 16K ...........eeeee ene 749.00 
Epson MX-70 ......... "A e. — 349.00 
Epson MX-BO 2.0... cc eee eee e... 449.00 
EpseriMe-80 FT 2... we ee eee 

Epron MK MO FT s sais a sob eR ae is 


DEK QUME OKIDATA ATARI 


OMMODORE MICROTEK DIABLO 
TELEVIDEO EPSON LEEDEX NEC 


PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 


WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES 


PERSONAL COMPUTERS | 


COMPUTER SHOPPING CENTER 
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NEC GREEN 12" MONITOR 
JB 1201M 
$159.00 


ge 


EPSON MX-80 
INTERFACES & CABLES 
IEEE $55. RS-232 $70. 
TRS-80 CABLE $35. 


$449.00 


RM. 
AMDEK COLOR-1 MONITOR 
$329.00 


EPSON MX-100 FT PRINTER 
$729.00 


BYTE March 1982 


Programming Quickie 


An Underline Filter 
for Matrix Printers 


Adam Reed 
Center for Human Information Processing 
UCSD C-009 
La Jolla, CA 92093 


Although matrix printers such as Digital Equipment 
Corporation's Decwriter III have the advantages of rela- 
tively high speed and fairly low cost, they do have an im- 
portant disadvantage when it comes to printing manu- 
script copy. By convention, some items in rnanuscripts 
(the names of cited journals, for example) are underlined 
in the text. Matrix printers, if they underline at all, do so 
by overprinting the bottom line of each "underlined" 
character, Besides being slow and aesthetically unappeal- 
ing, this type of "underlining" makes the text nearly il- 
legible. 

Fortunately, many matrix printers, including the Dec- 
writer, can achieve half-line vertical spacing, The pro- 
gram in listing 1 sets this option, converts the underline 


Listing 1. 


characters to minus signs (which are the same length as 
underline characters on most matrix printers, including 
the Decwriter), then moves them onto a separate line to 
be printed under the corresponding line of text, The result 
is clear, fast, legible underlining. At the end of the text 
file, the program restores the Decwriter to normal ver- 
tical spacing. 

The program in listing 1 is written in C to act as a 
"filter" under the Unix operating system. Its input is a 
text file with standard underlining, and its output is the in- 
put to the matrix printer. It can be translated readily into 
other languages, such as BASIC or FORTRAN, for use 
with other operating systems and matrix printers, B 


1 /* This program iseroves Decwriter underline handling by using’ a line buffer t/ 
2 /* and may also be used to changes temporarily, the dw3’s horizantal Pitch . #/ 


4 tinclude <stdio.n> 
5S #include <satts.n> 
é tinclude <sistnal.h> 


8 int dureset(): 


19 easinédardaderarsv) int arsch char XtarsvLl1; 


12 register char c» hy Xr; 
13 int b» n? 
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Listing 1 cantinued on page 302 


BO 


IS THIS 


COSTING YOU. 


It's really quite basic: time is 
money. | 
And BASIC takes a lot more | | 
time and costs a lot more | 
money than it should every 
time you write a new business 
software package. 
Especially when you 
could speed things up with 


| | 3n 
dBASE Il. | 


dBASE II is a complete | 
applications 
development package. 


Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers’ problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 


dBASE II uses English-like commands. 


dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months oii of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 
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| YOREM ACCOU 


records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering al] 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 


Expand your clientbase 
with dBASE II. 


With dBASE II, you'll write programs a lot 
Faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little Foot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 


Your competitors know of this offer. 


The price of dBASE II is $700 but you can try it 
free for 30 days. 

Cali for our Dealer Plan and OEM run-time package 
prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your CP/M system 
any way you want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC's, 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 

(213) 204-5570. 


Ashton-late 


(CAshton-Tate 198) 


Programming Quickles 


Listing 1 continued: 


14 char orstring(256] 3 

15 char Sortion = orstrins ! 

14 char €Pmax» trplast, 

17 static char buf[2541:; 

18 setbuf( stdout, (char *)malloac( BUFSIZ ))F 

20 /% Make sure to reset decuriter if interrusted %/ 

27 sidnal(tSIGHUP» dureset)» 

24 sidnal(SIBINT» dureset)s: 

24 sidnal(SIGQUIT:sdureset): 

29 sidrnal(SIGKILLedureset): 

26 sidnai(SIGPIPEsdureset): 

27 signal (SIGALRM» dwreset)i 

26 Signal(SIGTERMsdwreset)s 

30 /* Get the option from the comaand X/ 

31 

32 strcat (ortionraragyC[i]? 5 

33 if (fortion == NULL) ce = 427; 

34 else 1 

35 c = fortiontt +: 

36 if (c == “4° li e == *-*) c = Kortiontt 3 

37 if (c == *1') c = Kortiont+ ; 

38 if (c == ‘Pp’ Jl e == *"P') c = *'Q' i| 

39 if (c == n’ Ill e == “N’) c = 76% | 

40 if (c == ‘wr Ill c == *W') c = '8* 5 

4i } 

42 /% Then»: initialize the Decwriter &/ 

43 

44 Putchar(27): printf¢*£3z")3 

45 Putchar(2723 pPrintf('L[122t*); 

44 Puichar(27)¢ printf(’Ciri32r*)3 

47 Putchar(27)3 

46 if l (c == "0 )ferintf(*Ciw" ieputchar(27) printf" C1i845°)3} 
4? else if (c == *5*)(4PrintfC"L4u" ) sputchar(27) printf OLL 40s") 
uo else if (c == '8')i»rintf(i"LIGu' ) seutchar(27) sjerintf(C" FT1;70s5" ) 5) 
2 else irrintf(i*'L2u" ) seutchar(27)sPrintf(*C1:1025*)5) 
33 /X Then Process the file! £/ 

94 

29 c-detchar(); 

356 while ( c t= EOF ) «€ 

99 /* Main loor: Process each line in turn! £/ 

60 

62 h=b=0; 

43 Plasi-r&ax- Xbuft25523; 

44 P=buf 

45 while í P&Plast ) Mpt++ = 32; /* clear under line buffer #/ 
66 Plasi-P-buf? 

iG while ( c!z10 && c!-EOF && c!- 13 RÈ p<peax ) € 

69 /* loop for processing characters, t/ 


Listing 1 continued on page 304 
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THE FORTH SOURCE" 


Specializing in the FORTH Language 


FORTH MANUALS. GUIDES, & DOCUMENTS PRICE 
Z “Starting FORTH" by Brodie. Prentice Hall. Best 
user's Manual availabla. (solt cover) $15.00 


r “Starting FORTH" (hard cover) 20.00 
"Systems Guide to ljg: FORTH” by Ting. Excellent 


Quite to inner mechanisms. 25.00 

"Using FORTH" by FORTH, inc. Guide to concepts 25.00 
~ "A FORTH Primer" by Stevens. In-depth self-study 

manual 25.00 
T “Caltech FORTH Manual” by Ewing. Overview and 

Siructure. 12.00 
T? "Threaded interprative Languages” by Loeliger. Byte 

Books. FORTH adapted for 780 20.00 
zs "Invitation to FORTH" by Katzan. Petrocelli Books. 

Limited introduciion. 20.00 
C! "PDP-11 FORTH User's Guide" by James. 20.00 
C “AIM FORTH User's Manual" by Rockwell. 

International 12.00 
N "APPLE FORTH-78 User's Manual" by MicroMotion 20.00 
Z "TRS-80 MMSFORTH User's Manual” by Miller 

Microcomputer Services. 18.50 


[2 "FORTH-78". Latest FORTH Standard, 15,00 
O “FORTH-79 Standard Convarsian” by Smith 


implementation aids. 10.00 
O "METAFORTH" by Cassady, Cross compiler with 
8080 code. 30.00 
O "Tiny PASCAL In flg-FORTH" by Zimmer. 10.00 
Proceedings of Technical Conferences 
Z "1880 FORML" (FORTH Modification Laboratory) 25,06 
z "1881 FORML" Two Volume Set 40.00 
D Volume I, Language Structure 25.00 
Volume il, Systems and Applications, 25.00 
(1 “1981 Rochester University" 25.00 
FORTH HARDWARE 
AIMS Micracomp by Rockwell 4K RAM, FORTH IC's 
and manuals (plus $20.00 handling and shipping) $530 DO 
INSTALLATION DOCUMENTS 
| | Installation Manuat for fig-FORTH, contains FORTH 
model, glossery, memory map, and instructions $15.00 
Source Listings ol tig- FORTH, Tor specitic CPU's and 
computers. The above installation manual is required 
far Implementation. Each 1500 
. 1802 .. 8502 6800 > AlphaMicro 
' #080 "| B086/88 9900 APPLE I? 
Z PAGE  .? 6809 ™ ANOVA Z PDP-11/LSIHt1 


Cross Compilers by Nautilus (NS), Talbot 
Microsystems (TM), Laboratory Microsystems (LM) 
and Inner Access (1A). 


Allows extending, modifying and compiling for speed 


and memory savings, can also preduce ROMable 
code. 


ORDERS ONLY (415) 861-4103 


FORTH DISKS WITH DOCUMENTATION PRICE 
fig-FORTH Modal and Source Listing, with printed 
Installation Manual and Source Listing. 

D APPLE ti* 5* C BOBO/ZBO* a 

t? 8086/80853 8 O H89/289 5% $65.00 

(2 APPLE tWil+* ty MicroMotion. Version 2. 

FORTH-79 Standard, aditor, assembler, 200 pg 
manual, 5% $100.00 
N Option 1 - floating point and HiRes Turtle 
Graphics 50.00 
P! Option 2 - DBMS, DOS/FORTH, modem utilities 50.00 
Ci Combo Package - All of the above $180.00 

12 APPLE Il by Kuntze, fig-FORTH editor, assembler, 
source listing and screens, 54 $90 00 

T7 ATARI* by Pink Noise Studie. flg-FORTH, editor, 
assembler, missile graphics, sound and handle 
drivers, 5%, $90.00 
CROMEMCO* by Inner Access fig: FORTH editor, 
assembler, 5*, or B $100.00 
PET’ by FSS. fig-FORTH editor and assembler, 54, — $80.00 
J PET? with floating point, strings, disk I/O $159.00 

^ TRS-80/ by Nautilus Systems fig- FORTH, editor 
and aasembler, 5% $90.00 

CT TAS-80 ar Ill by Miller Microcomputer Services. 
MMSFORTH, FORTH-78 subset, editor, assembler, 
abl-precision, arrays, utilities & applications, 210 po. 
manual, 5%, $130.00 


M HP-85 by Lange fig-FORTH, editor and assembler, 5%, $90 00 
C] HB8/Z88 by Hayden, fig-FORTH, CP/M” source, 


aditor,ass&embier, & tutorial on disk, 54 $175.00 

CP/M" , 780 by MicroMotion, Version 2.4, FORTH-79 

Standard, editor, assembler, 200 pg manual 5!, $100.00 

D Enhancement Package - ficating point, DAMS & 

modem utilities, $70.00 

C) Combo Package - all of the above $150.00 
M 6800 by Talbot Microsystems fig-FORTH, editor, 

assembler, disk IO, FLEX! 5'Lor 8 $100.00 
L) 6809 by Talbot Microsystems fig-FORTH, editor, 

assembler, disk I/O, FLEX* 6%, or 8 £100.00 


m 6809 Enhanced 2nd screen editor, 
macroassembler.tutorial, tools and utilities, FLEX 5250.00 


| ZB( by Laboratory Microsystems. Editor and 


assembler, CP/M, 8 $50.00 
— £80 with floating point $150.00 
T" 280 with AMD 8511 support $150.00 
ZBQ by Inner Access. Editor. assembler and manual, 

CPIM, 8 $100.00 


^" B080 by Inner Access. Editor, assembler, and manual, 
CPIM, B $100 00 


8066/88 by Laboratory Microsystems Editor, 


assembler, CP/M-BB" , 8 $100.00 
*! 8086/88 with floating point, CP/M-86 $200 00 
~T 8086/886 with AMD 9511 support CP/M-B6 $2700.00 


g CP/M (NS) $200 [J YHSBO/) (NS) $200 


Z H89/Z89 (NS) $200 O Northstar (NS) $200 
M 280 (LM) $200 L1 8086 (LM) $300 

— 6809 (TM) $250 C Cromemoo (JA) $450 
'^CPIM (1A) $450 


DEALER & AUTHOR INQUIRIES INVITED 


Circle 288 on Inquiry card. 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted No COD's or unpald PO's, 
California residents aud 6 95» salas lax Shipping costs In US included in price Foreign orders, pay in US funds on US bank, include lor handling 
and shipping by Air, $5.00 for each Item under $25 00, 310 00 tor each itam between $25 00 end $98 00 end $20.00 lor each Item over $100 00 
Minimum order $ $10.00 All prices and products subject ta change or wilhdrawal wilhoul aptica Single system and/er single user canse 
Egreemen! required on seme products. 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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Listing 1 continued: 


71 if ( c== 3 ) dwreset(}s /k catch interrurt signals  X/ 
73 if ( c=="\t' 0 X /% tab both text and ul line X/ 
74 Pulchar ( “’\t* ) $ 
75 BEet+ = "Mt 3 
76 if (rlastiP) Plasi-P) 
77 + 
78 else if ( c==' f ) «X /* underline» backspace? X/ 
79 if ((e = detchar()) == 'Nb') 4 
80 b-2: 
81 } 
2 else i 
83 Xptt = *'-"s 
B4 if (plast<p) Plastzre: 
85 PUtchart32)1 
B4 hz1* /* s character is waitins X/ 
87 } 
BA } 
87 else if ( c=="\b’ ) X /X packsracer underline? X/ 
90 if ((c = setchar()) == ‘ 7) ¢ 
91 if (plast<p) Plast-p; 
“92 Kip-1) = -ʻi 
93 y 
94 else 1 
95 h-1: 
96 Putchar('Nb*)j 
97 --PRÍ 
98 } 
99 y 
109 else { /* ordinary char X/ 
101 Putchar(c)s 
102 ttr? 
103 if ( b==2 ) { /4 previously underlined char ¥/ 
104 b= 03} 
105 if ¢rlast<e) plast=f} 
106 X(p-1) = *-'1: 
197 } 
108 H 
ic? if ( h==1 ) h=0} /* character read already */ 


Listing 1 continued on page 306 
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WHY BUY FROM THE BEST? 


Service... Support... 
Software... 


NEECO 


Cx commodore 
16K B (16K RAM-40 Column) - Lim. Qty Pee eeawn eG tht bun b & d kwan s b»)9VX E) cC 5 995 


| ! | JK B (32K RAM-40 Clm.) - Lim. Qty s.. .....cccceeeceeee € dex acd $1295 
MULTI-CLUSTER  - 4016 (16K RAM 40 Basic-40 CIM.) ...ccccccsenavenvecscarssscescne (s $ 995 
For Commodore Systems. allows 3 4032 (32K RAM 4.0 Basic-40 Clm.) ...... d d — va dau reese 5... 
| CPUs (Expandable to B) lo access a | 8032 (32K RAM 4.0 Basic-BO CIM.) «isle rh rms $1495 
single Commodore Disk 8050 Dual Disk (1 Meg Storage) .......... users m IIR S1795 
MULTI-CLUSTER (3 CPUs) ...... S 795 4040 Dual Disk (343K Storage) .............L.- EE EEE EE Mea UE $1295 
Each Additional CPU (up to B) ... S 199 | DUTO IEEE gs OEC". 5. 
C2N Cassette Drive ee eo ee ee ee @e np bdbevedtc ees ane eee etatexe 9 $ 95 

CBM - IEEE interface Cable... 0... eects eeu cccnctvuscscencccaca se S 40 

IEEE - (EEE interlace Cable.........-.-.- CE E RE EEPE E EE oe 8 50 

VIC 20 Home/Personal Computer. .......casceceerecesaes —— $ 295 


== g Ea CALL NEECO FOR 
———Á: ANY OF YOUR 


] | COMMODORE COMPUTER NEEDS 


NEC SPINWRITER PRINTERS 


EPSON PRINTERS SWISHEIM 2 er eee 
MX-80 PRINTER CX RTT. n 5520 (ASR-Serial}.... "UNDE MEER RS a mud cuc eue ta ccu $3415 
MX-80 FT ""'u'vomumsuset "or RN. gc TRACION OOUON ccc peel erasan finnas vasca ^**»9*9559290»9«€ $ 225 
MX-100 9€5».599595920395256€*89253€4 *"*eot*t»naat* behodestederss ONNO 
A ea Malis ee ee "— S A59 
] A 
np. 0] MP. APPLE 
8150 (2K Bultered AS-232) bb Gn Has kod Qc wd ad E E ce ER 150 16% APPLE I+ arap pense $1330 
8161 (IEEE 488) ux c ———E c 55 ack APPLE ile MEER $1430 
8131 (Apple Card) vpeoer ee tte tbraepateer ene + | E E a a mice’ B5 45K APPLE Il- VENDER BOE | 
BZ36 (Apole Card] 2.1 ccccsensceancctsvarcccsevercssneS 2S APPLE DISK w/3.3 DOS . $ 650 
8220 (TRS-B0 Cable). i... eie eere dtp bain os $ 35 APPLE DRIVE Only ...,. $ 490 

APPLE IN 128K - In Stock! 

DIABLO 630 PRINTER w/Monitor + : 
DIABLO 630 - Serial -RS-232........ s eee eer rS OTT Info Analystpak ..... $4740 
TrAPIOr UDIOR -vssaivézose eol esuada ses sx EE . § 250 a 


AMDEK MONITORS INTERTEC COMPUTERS 


Video 100 12° BAW ........ $ 179 64K Superbrain 

Video 300 12° Green ...-..,§ 249 (360 Disk Storage), CP/M™... $3495 
Color 143" Law Res .......$ 449 GAK QD Superbrain 

Color I) 13" High Res ......$ 999 (700K Disk Storage), CP/M '*, , $3995 


ATARI COMPUTERS PROFESSIONAL 

Atari 400 (16K RAM) 1... TEE TW 

Atari 800 (32K RAM) - good thru B/31 .......... $1080 SOF ARE | 

Atari 410 RECORDER ,.... soos aos 0 8995 WordPro 18K ............ $ 2995 

Atari 810 DISK DRIVE 2.4.6. sees S 399.95 WordPro 3 (40 Clm.)16K ....$ 199.95 
WordPro 3e.............. $ 295 

NEECO carries all available ATARI Software and Peripherals. WordPro 4 (80 Clm.) 32K ....$ 375 
WordPro 4«..... es $ ASQ 


JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 80-PAGE CATALOG. 
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 


— (617) 449-1760 o> = 


679 HIGHLAND AVE. Telex: 951021 ——— ——— 
NEEDHAM. MA 02194 : 


Circla 275 on inquiry card. 


Programming Quickies s. 


Listing 1 continued: 


110 else c-detcharí): 

111 2 

113 putchar (10)! /* go down to underline Position X/ 
114 pzbufi 

115 while t p<plast ) i /& output and clear under line X/ 

116 Butchartár)?: 

117 kett = 32: 

118 > 

117 elast=bufs 

120 pPutehar(iQ); 

121 if ( c!710 f8 c!-13 ) break? /* ans c other than LF or CR x/ 
122 /* at end-of line indicates error X/ 
123 c-detcharí():r /% otherwise det first c in new line X/ 
124 ) /% ov EOF £/ 

125 

126 /* after EOF the end is near» so reset decwriter to nornal sode X/ 
127 

128 alarmí(120): 

129 dwreset(); 

1411 2) /* THE END €/ 

133 dureset() «X /* Subroutine to reset the decuriter to noreal mode #/ 
135 sisnal(SIGINT:816 IGN)s 

135 Putchar(27)3 Printfí('Liz'); 

1357 PUtchar(27)3 Printfi'L665t2')5 

134 Futchar(27)? rrintfi'LFisáór' 2? 

139 Putchar(27)s »rintif(i'I2u')5 

140 Pulchar(27)! erintft'L1:1025')5 

141 exibdds 

143 } 


The Graphics Family... 
the most versatile, easiest-to-use 
graphics available for your Apple Il. 


The A2-3D1/3D2 with A2-GE1 Graphics Editor package lets you 


put simultaneous multiple images on your screen... where you 
want, in the size you want, in your choice of orientation, complete 
with upper and lower case text. Because the most important part 
of your computer system is you. $119.85 


SLOGIC . 


Communications Corp. 
713 Edgebrook Drive 
Champaign, IL 61820 
* (217) 359-8482 
Tetex: 206995 Apps mythe regrstarod trademgik of Agpi Computer inc 
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for $5995: 


you Can Own a 


professional quality 


small business computer. 


It seems like everybody s selling So if you're looking for 
computers these days. Personal com- bargains, start with the 
puters. Hobby computers. Compu- Work Processor from 


ters that play games. Computers with Digital. And for just 


incredibly low prices. $5995, you can run 

But if you're interested in a your small business like 
professional quality small business a big business 
computer that can stand ‘Destination ch t included. 
up to all the punishment gei iar 
your business can dish Look what the Work 
out, the bargains start Processor system can 
at $5995. do for you!** 

That's the price of Word processing 
Digital's DECmate Work * Word processing 
Processor™ system. It in- . n r moro ed det 
cludes the Work Processor i erature log tag is 
itself, a BASIC operating LL 
system that lets you write , malling lists 
your own programs, plus * Sort 
two of our most popular a ages vig 
software packages. One : e PAL 8, 
for financial modeling, _ DIOL ain 
and one for mailing lists. — : e Accounts receiva 
You also get a printer. That's 1 tae a 
everything you need to start à fang and in -— 
managing your business more es T : 
efficiently. * & onstni n management 

For an extra $500, you can even : Denial practice managemen : 
get the software to do word proc- . CPA dian weite op 
essing. And other software packages * "With optional softwaze 


are reasonably priced, too. 


To arrange a free demonstration or for more information call 800-258-1577 extension 1010. 
In New Hampshire, call 603-884-7492. 


NEW NEW 


NEW 


DYNACOMP 


Quality software for": 


ATARI 
PET/CBM 
APPLE II Plus 
OSBORNE-1 
ALTAIR**** 


TRS-80 (Level ID** 
NORTH STAR*** 


CP/M Disks/Diskettes 
(see Availabliliy hor) 


CARD GAMES 


BACCARAT LAturl suip} Frar: $18.98 Caserta SILAR Puiabrete 
Tha hi dia Esarperum cundi guum eich ta ube Leer af ie Mene Carte jot vni mgr rovevelí a bur quuning wiir a UT! 
a0 vant lef und Cbd finges ia pow rígia. Lear and pas BACKREST a yom insure qu (be Atri. Commun Mell high roule: 
Ma cBir gripin amá aurca comm. Rum im [GE Kanpries eter jogetick 


1M RUMMY (Appir atp) Prier: SHL45 Cama h TLLA? Pihi 
Th m the hocr mita rein peter eudraemaban o£ OIN ALDY paag Th: nampar peyi taccptemally oci. and ihr 
HIARS grapiict wy tipar. What sht tha bE sd? 


POKES PARTY (Avnliolds inr ndi coat pmiers Prive ETVS Esanrcie 1) 08 Dider 
POKER PARTY n adre peter ammini rarai un chs bank, POSE, by Droakè bacehy Ton o ohe mmi ea prear 
verram svpipiyt (ov micrerampaten. Tha party cume ni rugrel ced sin eles prcpari piapa, Park mi thee plete 
Que wiii pri iu kaea lhem) ban a diÍlcreus guormremdiry um hy lorum rif à rayo ppt tm blaid ar Tabl ude gtevrire 
ep en en ee ! Apple toot dad nd rior irimi Corer @ 

"mr 1 


Gt eS ub ele hy v epee) Fran 14.93 Came THL Tias ete 
Ka FEH ic crac cabine") chhi e Tim aped à $ (rires caeli: mb ask: tpai sius vt omni emmupht fin 
Quid CMS easly iiie The Appt tud AL berk empiery beh cesta pragia fie Con d'rpéors of anda A mun 
ar chiistren! 


THOUGHT PROVOKERS 


MANAGEMENT HMMULATORS LAs, Marth Mar, (ONE end CP /M nay? 


Tha muquam n Gib ap rersiteni nmching Han 41 wel nó p cistinidnihg rnirlirtusl gi Bakéul uper tinea h pull et aa 
indies Resins whaah. cack plgyyt br infe chetnalii à rasqatiy) vitat Sula faciat rhi rires Grebe Each plage smEmpr 
Poly aitari en fas ciapa ier merits niil Dries, pruici oobi. hatAb digit deii itli cheer, Ex Tar quot 
Mactreta ud Tepe eh (ok ites wei, (he prit noeh quati edem Cer enulaiae eani 


FLIGHT SULA TOME (A viiiabir Fur aB coupaire Pravi 867.08 Come "£1.04 Del ri 
A rttllate eful as ubi finer nen die of bta, agb and ambag Thr program udiors sered vier 
am the charschnratcs ef a rend uria wn cam par r Apprpees nsi gS pity Caliah diui qoigan 
fraie. Tus mary infers Chee rum sha perfect: banga, fagi cylin atd vin ge aetesbenie naeurtri AMaaagh dius uerum 
ours mori ariepler pagers, Bis rscurhg xd very acier Sun fro ko ruat rieu an COMPUT RECS. Komm im [i Aia 


YALDEKE LAist far al estepatenm) Prime CH. 0 Caaneia E PP 8. Dino fln 
VALDE? m à fiends wpalanon e si perme ma vay a uer Prince VERI Sand Vides Mere pagan ni Ainda 
chee m gsi Ms reales und mamak JA s Po nimy mque, cette af ih may bu rand iia ful 
abe’) alpha reduc Geupérp Tie emotion ad the they Wiski i ncritalghr meinbrited rhetbersetiiculbe, Thu penne ee oa 
Pema A primi Inr tt él DAICHR, (b ear rogue, dà Qu] Bd OMIT (Pale jaana aerias und drug kabeg). Chan 
gemit tatiy (rt Dir Clg o£ Alpha tu Valdr, Puls! Sar uis vcIPeare retient be VID Solone Coiria amb Prrumal Cum 
fess. 


BACEGAMNON 2.6 tA tri, Marth fier, OABORNE spd CPR} wah) Prey: 016,90 Come EIN drm nl 
This grogram. breve rene birhghinttn th ily atf edi dho karerr fidt A uhit CA^ Come gia) d Ce fett Hr 
apie ati her lepreey. The rampettt cop every pity Apada! Dua DIETO UP D oa 
She iiia Pysky prerintutigén capit Dart copied) eut irt oro wah LAC WCAC LO piiri an anemia wich dee nDüicitl rds 
mi inf eTA AM a ee 1o peer ape Laaciuarng, Mrs cof hark gee pae 


CHESA MASTER (Nurih Siir aad TES-88 only) Price: Iri Cuiris- KLA 09 Thighs 
Tun æpir aud ver) eer icl prngrarn previa fee brew sí pry fa ices ile tm EE Cixgasfre didi deo p poet 
Uam mi pamon. A dalitionsaiby,, the Deed mey by gregi briw Hon cust mí play. perati Eng due putain má bosch" gag. Th 
wu y rapain weil. Hot promisi p eet} pots ioi arina wigii er SOFTWARE SPECIALISTS vd C oh [metiat Paii 
WM Mr epiti in chat FSBO eerie, £d fem enis ai eet &nglt ar? Brusbbrd L2 echoes Kerik 
Fas mieh Sur prijo id lino fada 


SUPER AUB CHASE (Atari putyi frtre: O0 98 ret titt Db 
SUFLE FUR CPLASR suier p marrh amid drtney rahaa. Tet yat eres ett Loup au one an the sora dixit bà Yon 
Aust bne ttr iden quliumarie. Det Une dirpth rfete py mapas: depth pini esich trug cal taedis (he mb. Thi qi peat ier 
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Programming Quickies 


A Shape-Drawing 
Program for 
Diablo Printers 


Thomas D. Brock 
1227 Dartmouth Rd. 
Madison, WI 53705 


The Diablo Model 1620 and 1640 daisy-wheel printers 
have a lot of nice graphics features that aren't generally 
used. After working with high-resolution graphics shape 
tables on the Apple II computer, I decided to write a 
shape-list generator for the Diablo in BASIC. (We call 
this construct a “shape list" to distinguish it from the 
binary-coded Apple shape tables.,.. RSS] 

The program I devised permits the definition of a vari- 
ety of shapes and the printing of these shapes at any 
chosen size, No attempt has been made to write a com- 
plete graphics package, but the shape-list generator could 
easily be incorporated into a larger program Changing 
the position of printing on the paper and rotating the 
shapes could also be added. 

Each shape is defined in terms of the instructions need- 
ed to print it on the paper The move and print instruc- 
tions are coded into character strings that are interpreted 
by a series of subroutines, The program can be used on 
any BASIC interpreter that supports string variables and 
permits dissection of strings into substrings. 

The details of the Diablo codes for graphics can be 
Found in the Diablo user's manual The printer is placed 
into graphics mode by sending to it an Escape, "3" se- 
quence and is taken out of graphics mode through an 
Escape, "A" sequence. When ín graphics mode, carriage 
movement is not tied to character printing, but space and 
backspace cause carriage movements of 1/60 inch for- 
ward and backward, respectively. Also the linefeed char- 
acter causes paper-feed movement of 1/48 inch, and 
"negative linefeed," initiated by sending an Escape, line- 
feed sequence, causes paper movement of 1/48 inch in the 
opposite direction. Other paper-movement commands 
such as vertical tab, formfeed, and margin control remain 
unchanged. 

Thus, to print a horizonta! line, it is necessary to send 
an alternating sequence of periods (decimal ASCII code 
46) and spaces or backspaces; the length of the line in 
inches will be 1/60 times the number of periods printed. 
To print a vertical line one sends an alternating sequence 
of periods and linefeeds, or negative linefeeds: the length 
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Programming Quickies 


Listing 1: Diablo printer shape-table program in BASIC for the Apple I] computer. 


l REM DIABLO SHAPE TABLE GENERATOR 

2 REM BY THOMAS D. BROCK, MADISON, WI. 

3 REM FIRST DEFINE CODES FOR DIABLO. ES=ESCAPE.SPS=SPACE. 
4 REM LFS=LINE FEED.G$=3.TX$=4.PES=PERIOD (PRINT CHARACTER). 
5 REM BSS=BACKSPACE.NFS=NEGATIVE LINE FEED. 

186 ES = CHRS (27):SP$ = CHRS (32):LFS = CHRS (18):G$S = CHRS (51) 
11 TXS CHRS (52):PES = CHRS (46):BS$ = CHRS (8) 

12 NFS CHRS (27) + CHRS (10) 

19 REM SHAPE TABLE REFERENCES 

20 INPUT "SHAPE#?" :N 

22 INPUT "SCALE?":S 

28 REM TURN ON PRINTER.INITIALIZE GRAPHICS MODE 

30 PR# 3: PRINT " ";ES:GS: 

4@ ON N GOSUB 18800,1106,1200,13982 

45 GOTO 288 

48 REM MOVE AND PRINT ROUTINES 

50 FOR I = 1T0 4 * S 

52 PRINT SPS;PES; 

54 NEXT I: RETURN 

60 FOR I = 1TOM * §S 

62 PRINT LFS;PES: 

64 NEXT I: RETURN 

70 FOR IT = 1 TO M * S 

72 PRINT BSS;PES; 

74 NEXT I: RETURN 

86 FOR I= 1 TOM * S 

82 PRINT NFS;PES; 

B4 NEXT I: RETURN 

198 REM RETURN TO TEXT MODE 

200 PRINT ES;TXS;: PR# Ø; END 

998 REM LINES 10800,1200 DEFINE SHAPES 

999 REM ANY SHAPES MAY BE INSERTED HERE 

1006 SHS = "L3D3R2XL2D3R23" 

1001  GOSUB 5806: RETURN 

1108 SKS = "XD3L2U4R4D4L2" 

1101 GOSUB 58880: RETURN 

12080 SHS = "XD3L2XLIXU1U3XUIXRIR3XRIXDID3XDIXL1L2": GOSUB 5000: RETURN 
1998 REM TEST FOR PRINT DIRECTION 

280868 IF MS "R" THEN GOSUB 58 


u il 


2010 IF MS = "D" THEN GOSUB 60 
2020 IF M$ = "L" THEN GOSUB 79 
2030 IF M$ = "U" THEN GOSUB 80 


2040 RETURN 
4998 REM INTERPRET STRING AS SHAPE 
5000 FOR J = 1 TO LEN (SHS) 


5820 IF MID$ {SHS,J,1) = "X" THEN PES = CHRS (@):J = J + 1 
5030 MS = MIDS (5H$,J,1):J2 = 3 + 1:M = VAL ( MIDS (SH$,J,1)): GOSUB 2008 
5100 PES = CHRS (46): NEXT J 


5200 RETURN 


of the vertical line in inches will be 1/40 times the number The program in listing 1 is fairly self-explanatory. The 
of periods printed. To move the print head without print- shapes are stored as character strings in lines 1000 to 
ing a line, the print-head-movement command is sent 1200, and could, of course, also be input just before start- 
without the corresponding periods. ing execution by a change in line 20. 
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Made by Seikosha, AXIOM's new GP-100 is the finest printer 
a little money can buy. It uses standard 8-1/2 x 11 paper and has 
AXIOMS fabulous graphics interfaces for Apple, TRS-80, Atari, 
PET, HP and more! See the GP-100 at your AXIOM dealer today! 


"w- 9* & 9$ 6 9 9 Å 


Seikosha is the leading company of the [NC IOM 


PEE AXIOM CORPORATION 


1014 Griswold Avenue, San Fernando, CA 91340 * Telephone: [213] 365-9521 - TWX: 910-496-1746 
Circla 42 on inquiry card. 
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TRS-80 Models | & III 
AND NOW, CP/M’! 


SuperSoft LISP allows the TRS-80 to become 
a complete Artificial Intelligence laboratory! It 
is the tool that takes you to the frontier of Com- 

| puter Science. 
The SuperSoft LISP is a complete and full im- 
plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 


the usage of user RAM, and supports the | 


| TRS-80 graphics. Below are some features: 


Runs in 16k level (I (with only 6K overhead) 
Fully implements atom property list structure. 
PROG is supported. 

FUNARG device is implemented. 

Efficient garbage collection. 

Complete with LISP editor and trace. 
Allows complete range of single precision 
numeric data. 

Works with old as well as new ROMs. 
Contains 97 functions. 

e Sample Programs. 


The LISP package is supplied on tape or | 
discette and with a complete user manual. 


cassette version TRS-8O: $75.00 
(requires 16K level Il) 

Disk version TRS-8O: $100.00 
(requires 16K disk) 

CP/M version: $150.00 


(requires 32K CP/M) 


(manual only: $15.00) 


Software available tor virtually at! CP/M 
systems. Specify your system. 


Available from fine dealers everywhere, 


or directly from: | 
SUPERSOFT, INC. 


P.O. BOX 1628 

CHAMPAIGN, IL 61820 
217-358-2112 Telex: 270365 
Technical Hot Line: 217-359-2691 


UR ang Ewropr AGRA 

DOKiTAL DEVICES 438 CORPORATION (INTERNATIONAL 

M4 D TEO Atim Stes, AT RU 
M RENT TOKYO us 

TUNBRIOGE w£et!s JAPAN 

Tid. Val 039-537-8371 

ENGLAND Toten 09432-2723 


fe^ Tunbriaga Waits (089378? 7/5 
91582 


SuperSoft 
First in Software Technology 


TRS-80 TRADEMARK TANDY CORP 


CP SL ee ee Le e 
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Programming Quickies 


F E 


a | | 


Figure 1: Sample printout produced on a Diablo printer of the 
1600 series with the program of listing 1 


The shape string selected is interpreted in the sub- 
routine at line S000. If an X is present, it means move 
without printing, an R means move right, an L means 
move left, a U means move up, and a D means move 
down. The number after the move instruction provides 
the relative amount of movement, which is stored in the 
variable M. 

The actual amount of movement depends upon the size 
of the shape, selected at line 22. The whole shape is 
quickly printed by the program. Printing is then stopped 
so that another instruction can be fetched, if desired. A 
typical printout is shown in figure 1. 

Although the Diablo printer has several different ways 
by which graphics can be created, the shape-list program 
provides a simple means to make nonnumerical draw- 
ings. By permitting the selection of any desired size (and 
position on the paper, with routines easily added) some 
useful tasks can be performed. Because of the simplicity 
and shortness of the program, it can be run with virtually 
any BASIC interpreter that supports string functions. @ 


‘COMPUTROMNICS: 


e EVERYTHING FOR YOUR TRS-80* è ATARI* è APPLE* e PET* © 


"TRS-80 h o trademark of the Radin Shack Dishion of Tandy Corp. - 


ocessed 


* All orders pr back guarantee D 
d 30-Day mo money 


Software 


5 
within 24-Hour 


"ATARI i a trademark of Atari inc. - "Apple & a trademark of Apple Corp. - "Prt h 4 trademark of Commodore 


BUSINESS PAC 100 
100 Ready-To-Run 
Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


I SINESS 


| RULF 78 

2 ANMI 

3 DATE 

4 DAYYEAR 

5 | EASEINT 

6 BREAKFVN 

7 DFPRS& 

B DEPRSY 

8 DEPRDB 
10 DEPRDDB 
j£. TAXDEP 
12 CHECK? 
13 CHECKBK! 
id MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
|? RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAI 
22 LOANPAY 
23 REGWITH 
24 SUIMPOCHSK 
25 DATEVAL 
246 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAI 
30 DEPLETE 
31 BLACKSH 
32 STOCVAL1 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETAALPH 
37 SHARPE. | 
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100 PROGRAM LIST 


Interes! Apportionment by Rule of the 7B s 
Annuity compilation program 

Time between dates 

Day of year a particular date falls on 
merest rale nn lease 

Preskeven analysis 

Straightline depreciation 

Sum of the digits depreciation 

Declining balance depreciation 

Double declining balance depreciation 
Cash flow vs. depreciation lables 

Ponts NFAS checks along wih daily register 
Checkbonk maintenance program 
Mortgage ameruzagon table 

Computes time needed for money to double inple, etc 
Determines salvage value of an inwesiment 

Rate of return on investment with variable inflows 
Rate of retum on investment with constant inflows 
EHectve interest rate ol a loan 

Future vatue of an investment (compound interest) 
Present value of a hure amount 

Amount of payrren on a loan 

Equal withdrawals from investment lo leave 0 over 
Simple discount analysis 

Equivalent & nonequivalent dated values ler oblig 
Present value of deferred annutties 

* Markup analysis for items 

Sinking fund amortization program 

Value of a bond 

Depletion analysu 

Riack Scholes options analysis 

Expected rum on stock wa discounts dandends 
Value of a warrant 

Value of a bond 

Fstimate of future earnings per share for company 
Computes alpha and beta variables far stock 
Portfolio selection modette what stocks to hold 
Option writing computations 

Value of a right 

Expected value analysis 

Bayesian decisions 

Value of perfect information 

Value of additional mformation 

Derives utility funcbon 

Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 

Single server queueing (waiting hne) model 
Costvolume- profit analysis 

Conditional profil tables 

Opportunity loss tables 

Fed quantity economic order quantity model 


DESCRIPTION 


As above but arth shortages permitted 

As above but with quantity price breaks 
Cost-benefit waiting fine analys 

Net cash flow analysis for simple investment 
Profitability index of a project 

Cap. Asset Pr Model analysis of project 


h W Fx. uv ril FXrt$id hd R4 Rs 


$9 WACC 
60 COMPBAL 
61 DISCBAL 


69 TIMEMOV 
70 FUPRINF 
71 MAH PAC 
72 LE TWRT 
73 SORT3 

74 LABEL | 

75 LAREL2 
76 BUSBUD 
77 TMF CLCK 
7B ACCTPAY 
79 INVOHCE 
BO INVENT? 
8) TELDIR 
82 TUMUSAN 
83 ASSIGN 

BA ACCTREC 
B5 TERMSPAY 
86 PAYNET 
B? SFLLPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFILE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 


100 PORTVALS 


PUPPI ITVLFLITVFLIErTF7 Ld d Rd Rd hd d hd id. 


P 

! D CASSETTE VERSION 
C DISKETTE VERSION ER 
(C] TRS-80" MODEL II VERSION 5149.95 (OUTSIDE of 


ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
AOD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 


‘(COMPUT UID: 


50 N. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10977 
c» (914) 


Weighted average cost of capital 

True rate on loan with cempensating bal. required 
True rate on discounted loan 

Meraer analysis computations 

Financial ratios for a firm 

Nel present value of project 

Laspeyres price index 

Paasche price index 

Constructs seasonal quantity indices tor company 
Tiene senes analysis linear trend 

Time senes analysis moving average trend 
Future price estimation with inflagon 

Mating list system 

Lener writing system links wth MAILPAC 

Sorts list of names 

Shipping label maker 

Name label maker 

DOMF business bookkeeping system 

Computes weeks total hours from trneciock info 
In memory accounts payable system-siorage permitted 
Generatie invoice on screen and print on printer 
In memory inventory control system 
Computenzed telephone directory 

Time use analyss 

Use of assignment algorithm for opümal job assign 
In memory accounts recervable systerm-siorage ok 
Compares 3 methods of repayment ol loans 
Computes gross pay required for given net 
Computes selling pnce for given after Lex amount 
Arbitrage computations 

Sinking fund depreciation 

Finds UPS zones from zip code 

Types envelope including reium address 
Automobile expense analysis 

Insurance policy File 

In memory payroll system 

Dilution analysis 

Loan amount a borrower can afford 

Purchase price for rental property 

Saleieaseback analysis 

Investor s rate of retum on convenable bond 
Stock market portfolio storage-valuation program 


Software Review 


Four Implementations of Pascal 


Thomas H. Woteki 
FEROX Microsystems Inc. 
1701 North Ft. Myer Dr. 
Suite 611 
Arlington, VÀ 22209 


Paul A, Sand 
Sandpiper Software 
10 Hemlock Forest 
Dover, NH 03820 


The programming language Pascal was developed in 
the late 1960s and early 1970s by Niklaus Wirth. Accord- 
ing to Wirth, principal aims were to create a language 
suitable for teaching and facilitating disciplined and sys- 
tematic programming and to develop reliable and effi- 
cient implementations of the language on computers then 
available. Here, we review four implementations of 
Pascal designed for today's microcomputers. Three of 
these—Pascal/M, Pascal/MT+, and Pascal/Z—are de- 
signed to operate under the CP/M operating system; the 
fourth, Softech's UCSD Pascal, is an entire operating sys- 
tem designed to run on a variety of microcomputers, in- 
cluding Z80-based machines. 

Wirth's Pascal, or standard Pascal, is defined in the 
Pascal User Manual and Report (K. Jensen and N. Wirth, 
New York: Springer Verlag, second edition, 1974) and is 
the common basis for the implementations considered. 
Each implementation is essentially a superset of this stan- 
dard and incorporates features of the proposed Interna- 
tional Standards Organization (ISO) draft proposal for 
the language, ISO/DP 7185. The ISO proposal extends 
Wirth's Pascal. 


Differences in Implementations 
The four implementations of Pascal described here dif- 
fer chiefly with respect to these kinds of features: 


& Extensions to the ISO standards. 
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e Nature of code generated, whether machine code that 
can be directly executed in the target processor, or P-code 
(pseudo-machine code, also called intermediate code) 
that must be translated into machine code by an inter- 
preter when the program is run. 

eTypes and variety of input and output primitives (in- 
trinsic procedures for input and output). 

eSupport for separate compilation of modules or 
libraries of procedures and data structures (so that the 
separate modules can be called and used by other pro- 
grams, eliminating the need to rewrite commonly used 
procedures). 

eSupport for memory overlays (an overlay is a section of 
code brought into main memory in an area previously oc- 
cupied by another section of the same program), An 
overlay reduces the amount of main memory necessary 
for a program to run. 

eEase of use. The nature of the code generated and the 
steps required to generate it do much to determine ease of 
use, 


We will describe each of the four implementations of 
Pascal and then examine the way they handle some of the 
Pascal features just mentioned. Some of the terms used to 
describe programming languages are defined separately 
in the text box "Programming Language Terms" on page 
354. 


Tired Of Your 
GENERAL LEDGER? 


* THE ULTIMATE PERSONAL CHECK REGISTER 


V E RSA- * A PROFESSIONAL ACCOUNTING SYSTEM 


* A PERSONAL FINANCIAL MANAGER 
L F D G F R * A SMALL BUSINESS ACCOUNTING SYSTEM 
* A COMPLETE GENERAL LEDGER 
FOR YOUR TRS- MODEL 0 M UU -A nk CORFMIER e ARNE M e DB. e MGGNN e ATARI 


BUE fof mee gea mnh TERS 
HOW IT WORKS.... 


VERSALEDGER is a complete accounting system that grows as you or your business grows. To 
start, your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows, you may add more details to your transactions... . account number, detailed account 
explanations, etc. 


* VERSALEDGER can give you an instant cash 


e VERSALEDGER can be used as a small per- 


sonal checkbook register, (IF YOU WANT IT 
TO) 


e VERSALEOGER can be used to run your d 
million dollar corporation. (IF YOU WANT IT 
TO) 


* VERSALEDGER prints checks. (IF YOU WANT 
IT TO) 


e VERSALEDGER stores all check information 
forever. (IF YOU WANT IT TO) 


e VERSALEDGER càn handle more than one 


» 7B 
CECI d -> 


- T 
---— 


checkbook. (IF YOU WANT IT TO) i T INTRODUCTORY PRICE 
e VERSALEDGER can be used to replace a 
general ledger. (IF YOU WANT IT TO) $99 35 


e VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY . 
(300 checks per month on single density 5'4“ disk drives such as the TRS-80 Model-l) 
(500 checks per month on the Apple Il) 
(2400 checks per month on the TAS-80 Model Ill) 
(6000 checks per month on the TRS-80 Model Il) 
(3000 checks per month on single density 8" CP/M} 


* VERSALEDGER will soon have an add-on payroll package. (IF YOU NEED IT) 
— CAN BE USED WITH 1 or MORE DISK DRIVES — 


VERSALEDGER HAS BEEN CREATED 
WITH THE FIRST TIME COMPUTER USER IN MIND 


‘COMPUTROIMNICS: eS HOUR E NEW TOLL-FREE 
GN PASCACK ROAD e 24 ORDER QE "US ORDER LINE 


SPRING VALLEY, NEW YORK 10977 (OUTSIOE OF N Y. STATE) 


* ADD $3.00 FOR pius IN UPS AREAS - - 

* ADD $400 F ORC c D. OR NON-UPS AREAS (91 4) 425 1 935 (800) 431 281 8 
* ADD $5.00 TO CANADA AND MEXICO 

* ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO *** ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE ''* 
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Computer 


Forms 
Catalog 

with 32 pages of 
continuous 
business forms for 


small computer 
systems 


Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 


* Quality products at low prices 

e Available in small quantities 

e Fast Service 

e Money Back Guarantee 

e Convenient TOLL-FREE ordering 


Fast Service by mall or. ..PHONE TOLL FREE 


1-- 800-225-9550 
Mass. residents 1t + 800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


-— — u— a —— ——— | 
ü Pleasó rush a new computer forms catalog to: CODE 22460 


} Company 
g Sireet 
City, State end Zip 


Phone 
| Computer make & model 


a WE 


78 Hollis Street, Groton, Mass. 0147 1 
A division of Mew Englanci Barnea Same, inc 
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Pascal /Z 

Ithaca Intersystems' Pascal/Z is a compiler for the Z80 
processor and is designed to run under Digital Research's 
CP/M Version 2.2 operating system. Pascal/Z requires 
56K bytes of RAM (random-access mernory), including 
the space used by the operating system and at least one 
disk drive, According to the developer, the Pascal/Z 
compiler generates optimized macro-assembler code that 
is capable of being written into a read-only memory de- 
vice (ROM-able) and capable of being interrupted and 
later reentered at the point of interruption (reentrant). 

To execute a Pascal program with Pascal/Z, you must 
compile the source text, assemble the resulting Z80 
assembler code, and link the resulting code file to a run- 
time library, The linked code is then ready for execution 
under CP/M. 

The Pascal/Z compiler, assembler, and linker are all 
part of the Pascal/Z package, retailing for $395. 


Pascal/M 

The Pascal/M compiler, made by Sorcim of Santa 
Clara, California, is a one-pass compiler that produces a 
P-code file as output. Pascal/M was designed to run 
under CP/M 2.0, MP/M, Cromemco CDOS, and Oasis 
operating systems on Z80 or 8080/8085 machines. 
Pascal/M requires 56K bytes of memory and one disk 
drive. The Pascal/M package includes the compiler, a 
run-time library, and a run-time interpreter. It costs 
$225. (Our thanks to Digital Marketing of Walnut Creek, 
— for making a copy of Pascal/M available to 
us, 

Pascal/M is identical to UCSD Pascal—in all its exten- 
sions to standard Pascal—with two important excep- 
tions. The similarity includes the naming and definition 
of strings and the buiit-in procedures for handling them, 
along with low-level, byte-oriented procedures for mov- 
ing information from one part of memory to another. 

The important differences between Pascal/M and 
UCSD Pascal are in the operating system and library 
facilities. Pascal/M operates under CP/M, but UCSD 
Pascal is an independent operating system. Pascal /M has 
no apparent facility for separate compilation of libraries 
of procedures; UCSD Pascal is well endowed in this 
regard. Pascal/M allows memory overlays. 


UCSD Pascal 

UCSD Pascal, originally developed at the University of 
California, San Diego, is supplied by Softech Micrasys- 
tems Inc. of San Diego. The UCSD Pascal system re- 
quires at least 48K bytes of contiguous RAM (64K bytes 
are recornmended) and at least 175K bytes of disk stor- 
age. 

UCSD Pascal comprises an entire operating system and 
can run on a variety of machines. The operating system 
includes a file handler, a character-oriented editor, a one- 
pass compiler that generates P-cade, a conditional macro 
assembler, a linker, and a librarian utility. The operating 


investiga 
Robotics 


with a 


Complete Robotic System 


$2400 


The high-tech robotic system designed for 
education, research and industry —robotic 
arm, power pak, controller card, cables, 
150 page manual and tool kit 


The RHINO* XR-1 is built with the same 
operating technology as large 
industrial robots. 
« Compatible with all computers 
having RS-232C interface (3 wires) 
. Digital choppers on all axes 
¢ Six powerful DC Servo gear motors 
¢ Controller card with Intel*8748 CPU 
» Rigid 4" aluminum arm construction 
* Built-in self-test program 
* Specs: reach —22.5" maximum, 
height—32", width — 14" 
grasp —opens 2" 
(larger opening available) 
lift—1 lb. at extension 
* Options: two hands with seven 
finger combinations, 
computer controlled carrousel, 
conveyor and lateral slide base 


th 
um 
M 

Available for immediate delivery. " 
Shipped F.O.B. Champaign, IL via UPS 
in Continental USA. (Ilinois residents 

please add 5% sales tax) 

We reserve the right to alter prices 


and specifications without notice. 
Dealer/Rep. inquiries invited. 


| Sandhu Machine Design, Inc. 
308 S. State, Champaign, IL 61820 
217/352-8485 


"Hande-c aa 
The Man for XR- 


purchased separately € @ $20 ea. p.p. 
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system is written in Pascal and supported by a run-time 
interpreter written in the language of the host processor. 
The interpreter is part of the package, which retails for 
$500. A separate FORTRAN compiler is available for the 
system. 

An important trade-off to be noted by CP/M users 
who are considering purchase of the UCSD system is its 
portability versus its incompatibility with CP/M. The 
UCSD system is portable because versions of the inter- 
preter have been developed for a variety of micropro- 
cessors, Softech supports the system well, and this sup- 
port will probably be extended to more processors in the 
future, The considerable advantage to the software 
developer is that UCSD Pascal programs can be trans- 
ferred without modification from one hardware system 
to another. 

Conversely, UCSD Pascal is incompatible with CP/M, 
Data files are not automatically transferable between 
CP/M and the UCSD system. This causes problems in 
maintaining the integrity of databases. The problems are 
only partially offset by the availability of programs to 
convert files from one system to another, 


Pascal/MT + 

Pascal/MT+ is a product of MT Microsystems of 
Cardiff-by-the-Sea, California, This Pascal includes a 
compiler, a linker, a disassembler, a debugger, and a run- 
time subroutine library. Pascal/MT -- requires an 8080 
or Z80 processor running CP/M with at least 140K bytes 
of disk storage and 52K bytes of RAM, including space 
for CP/M. For developing large programs, a minimum of 


At a Glance 


Name 


supported by a run-nme 
Pascal/M, Version 3.3 


interpreter 


Type of Software 
Package 
implementation of Pascal 
programming language 


Computer Needed 

Any 280- ar BOBO/ 
BO8S-based computer run- 
ning either CP/M Version 
1.4 or later, or MP/M, 
Cromemco CDOS or OASIS, 
with 55K bytes of RAM and 
one floppy-disk drive 


Manufacturer 
sorcim 

POB 32505 

San Jose, CA 95152 
(408) 248-5543 Documentation 

A 77-page. staple-bound 
Price manual 

5225 

Audience 

Applications software 
developers, Pascal users 


Format 
B-inch standard CP/M floppy 
disk 


Type of Compller 
Pseudo-cocde compiler 


q 


320 March 1982 © BYTE Publications Inc 


300K bytes of disk storage and 60K bytes of RAM are 
suggested. The compiler generates relocatable, optimized 
Z80 code, or 8080 code (if desired} that must be linked to 
the run-time library. The Pascal/MT+ package costs 
$450. 

Pascal/MT+ is an interesting and powerful tool. 
Alone among the four implementations, it supports pass- 
ing of procedures and functions as parameters to other 
procedures and functions and supports "conformant" ar- 
rays—both features required by the ISO standard. In 
fact, Pascal/MT + is the only implementation that claims 
full compatibility with the ISO standard. 

The conformant-arrays scheme is important because 
there are no dynamic arrays in Pascal. The programmer 
must change the declaration of an array in the source pro- 
gram to change the bounds of the array at run time. This 
restriction imposes a burden on the programmer, The 
conformant-array scheme provides greater flexibility. For 
example, you can pass bounds derived by the source pro- 
gram to a library program, provided the array in the 
library program is of the same type as the array originally 
declared and the bounds passed are within those origi- 
nally declared. 

Pascal/MT+ provides several facilities for machine- 
level programming from Pascal and also makes possible 
the use of interrupts. Also, several nonstandard data 
types are built in, For example, Pascal/MT+ provides 
two types of real data: fixed-point binary-coded and 
floating-point. 


Control Statements and Data Structures 
The program control statements included in standard 


At a Glance 


Name 
Pascal/MT + Verson 5 2 


Type of Software 
Package 

implementanan of the Pascal 
programming language 


Manufacturer 

MT Microsystems 

1562 Kings Cross Dr 
Cardiff-by-the-Sea, CA 92007 
(714) 755-1366 


Price 
5450 


Format 
B4nch standard CP/M floppy 
disk 


Type of Compier 
True 280 compiler 


Computer Needed 

Any ZBÜ- or 8080-based 
computer running CP/M 
Version 2.2 with 54K bytes 
of RAM [56K or more pre- 
ferred} and (40K of floppy- 
disk storage (400K preferred] 


Documentation 
A 165-page, staple-bound 
manua! 


Audience 
Appikabons sofrware 
developers. Pascal users 


P/M * 


TRS-80 owners. ..if you would like to learn more about 
CP/M, call or write for our free brochure. 


OMIKRON proudly presents 


the ultimate CP/M package for your TRS-80* Model | 
The WORKS includes: $ 200 
Mapper | & CP/M 2.2, CBASIC Ii, MBASIC-80 and WordStar 


WordStar is widely recognized as the MBASIC-8O is the CPM version of 
most advanced product on the market. It is Microsoft BASIC. The conversion of TRS-DOS 
featured by many computer manufacturers, in- BASIC programs to MBASIC is easy because the 
cluding Xerox, for wordprocessing applications. syntax is almost identical. 


LI List price: $495 O List price; $349 


CP/M 2.2 i the latest version of CP/M CBASIC ll is the most widely used BASIC 
from Digital Research. Our package also includes for CP/M applications programs. This version of 
the MAPPER [ CP/M adapter and a sophisticated BASIC contains all of the features necessary to 
set of utilities and drivers designed to optimize develop complex business programs. 

the CP/M system for the TRS-8O. C List price: $149 


O List price: $239 


Products that set Precedents 
1127 Hearst Street, Berkeley, CA 94702 (415) 845-8013 


*TRS-80™ Radio Shack/Tandy Corporation CP/M™ Digital Research B 
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Pascal are the WHILE...DO, REPEAT...UNTIL, 
IF... THEN...ELSE, the FOR...DO loop, the CASE state- 
ment, and the GOTO statement, All of these constructs 
are supported in the four implementations. All the im- 
plementations but UCSD Pascal have provided for an 
OTHERWISE clause in the CASE statement —an addition 
included in the ISO standard. A restricted form of GOTO 
(which precludes exiting the body of a procedure) is sup- 


At a Glance 


Name Type of Compller 
Pascal/Z, Verson 3 3 True Z80 compiler 


Computer Needed à s : 

ME wee Any d computer ported in all versions except Pascal/MT +, which pro- 
Implementation of Pascal running CP/M Version 2.2 vides unrestricted GOTOs. 

Progaming: en guage nae sel x : in = The primitive data types defined in standard Pascal in- 

elerred) and 7 least ] 

Manufacturer one SH drive [two dnves clude integers, reals, Boolean data, user-defined scalars 
Ithaca Inrersystems Inc preferred} and subrange types, and character data. The defined, 
1&50 Hanshaw Rd. structured types include arrays, sets of scalars, pointers, 
POB 9I Documentation ] art i call 
thaca. NY 14850 A 19B-page loose-leaf record types, and files of records, Wirth's Pascal calls for 


(607) 257-0190 bound manual 


text Files and permits packing of structured types to con- 
serve memory space. 

All these data types and structuring techniques except 
packing are available in each of the four Pascals. Packing 
is not explicitly available in the native-code compilers 
Pascal/Z and Pascal/MT +. These two allocate memory 
in bytes, whereas the other two allocate in words; that is, 


Price Audience 
$395 Applications software 
developers, Pascal users 


Format 
B-inch standard CP/M floppy 


| Now available from your computer store- 
the whole line of AJ couplers and modems. 


Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bos A 242A, the world's most widely used acoustic data mal ne Oca an o your soc! 


coupler, to the revolutionary AJ 1259 triple modem that computer store handling the AJ line, call toll-free: 
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 800/538-9721 
bos VA 3400 protocols. California residents call 408/263-8520, Ext. 307 


Whether you need full or half duplex or both in one; 
originate or answer, auto answer, acoustic coupling, or 
direct-connect—there's a model for you in the AJ line 
Starting now you don't have to settle for second best 


ANDERSON 
JACOBSON 
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Step up to speed. TASC, the Applesoft Compiler, 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times, Microsoft gives 
you a power tool for Applesoft 
BASIC programming. 

Highest capacity available. 
TASC will compile and run , 
larger programs than any other . 
Applesoft Compiler. As a 
disk-based system, it doesn't 
require the simultaneous pres- 
ence of compiler and program 
in memory. The memory you save 
allows you to compile significantly 
bigger programs. 

Power without bulk. Code expansion of up to 100% 
severely restricts other compilers. TASC's special 
code compression schemes typically limit code 
expansion to only 25%. You'll really appreciate that 
with complex programs or programs that utilize 
Apple's hi-res graphic pages. 

More BASIC power. TASC's powerful new 
commands increase Applesoft BASIC programming 
capability. Chain with COMMON allows compiled 
programs to share variables, so a main menu 
"Anplesoft is a trademark of Apple Computer, Inc. 
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TASC. The Applesoft Compiler. 
It turns your Apple into 
a power tool. 


«X Supports several programs in a 
ws single runtime environment. 
"^ A TASC's True Integer Arithmetic 
and Integer FOR... NEXT 
capabilities maximize the execu- 
| tion speed of compiled programs. 
EL — [ASC's near total compatibility 
! with Applesoft speeds compil- 
Tite ation of existing programs 
| with little or no modification. 
What about mistakes? You 
perfect your programs inter- 
actively with Applesoft. If some- 
thing does slip by, TASC recovers 
from errors discovered in compilation 
and traps all runtime errors. It even permits 
graceful interruptions during cornpilation. 
See for yourself. Ask for a demonstration of 
TASC at your Microsoft dealer. Discover the software 
package that turns your Apple into a power tool. 


f CONSUMER : Oj 


A Division of Microsoft Inc. 
10700 Northup Way * Bellevue, WA 98004 


= L 
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Authorized Commodore service center 
Repair of the complete line of Commodore products 
in a hurry? Check our modular exchange program 


Computer 


HARDWARE: 
CBM 8032 Computer, 
80 Column 51095 Wordcraft 80 299 
CBM 8050 Disk Drive 1340 Tax Preparation System 380 
CBM 4032 Computer, IRMA 380 
40 Column 995 Dow Jones Portfolio 
CBM 4040 Disk Drive — 995 Management System — 115 
CBM 4022 Printer 649 Personal Tax 55 
CBM VIC 20 Computer | 263 Pascal 229 
CBM VS100 Cassette 68 Assembler Development 
PET to IEEE Cable 33 Package 77 
IEEE to IEEE Cable 39  W/orndpro 4+ 329 
BASF Diskette, Box of 10 30 
Order TOLL FREE 
1--800-527-3135 


10 AM to 4 PM CDT Monday through Friday 
Texas residents call 1-214-661-1370 
VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. 
"Certified Check" accepted. 
Units in stock shipped within 24 hours, FO.B. Dallas, Texas. 
Aft equipment shipped with manufacturer's warranty. 


Residents of Texas, Louisiana, Oklahoma City and Tulsa, 
Oklahoma must add applicable taxes. 


Eclectic shortly will be announcing products that are designed tp work 
with CBM systems. 

1. ROMIO: two RS232 ports— three parallel ports-- 26K EPROM 
memory-managed altemate character set software 
controlled — EDOS (extended DOS). 

2. Terminai program {options with ROMIO) 


3. EPROM programmer 
4. Front-end processor 


5. Additional flmware to be announced 


Be sure to write the address below for more information: 
dealer Inquiries welcome. 


P.O. Box 1166 - 16260 Midway Road 
Addison, Texas 75001 - [214) 661-1370 
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the native-code compilers always pack data. Generally 
speaking then, the native-code compilers are more con- 
servative in terms of memory needed for data than are 
the other two implementations, although similar and 
gometimes even greater conservation can be achieved by 
packing data in the other two. 

All the versions extend standard Pascal to include a 
predefined string type. Strings of length N may be de- 
fined up to a maximum length of 255, and the actual 
length of a string may vary from 0 to N during program 
execution. The next section discusses built-in procedures 
for manipulating strings. 

Pascal/M and UCSD Pascal have provided long 
(32-bit) integers as a predeclared data type. The opera- 
tions permitted with long integers are addition, subtrac- 
tion, and comparisons. Pascal/MT-r has provided two 
types of reals: floating-point reals and fixed-point, 
binary-coded decimal] reals with 18 digits, four decimal. 
Pascal/Z provides floating-point reals and fixed-point 
reals with user-declared precision. 


Built-in Procedures and Functions 

Standard Pascal includes a number of intrinsic proce- 
dures and functions, including transcendental-arithmetic 
functions, memory-management procedures, and several 


At a Glance 


Name 
UCSD Pascal, Version 2 0 


Type of Software 
Package 
Implementation of Pascal 
programming language, 
including the UCSD 
operating system 


Manufacturer 

Softech Microsystems 
9494 Black Mountain Rd. 
San Diego, CA 92126 
(714) 578-6105 


Price 
| $500. Note: price is for 
Version 4.0, We tested Ver- 
sion 2.0 


Format 
Bunch IBM 3740-compatible 
disk 


Type of Compiler 
Pseudo-cade compiler 
supported by a run-time 
interpreter 


Computer Needed 

Any ZBO-, 8080/8085-, 
6502-, or 6800-based com- 
puter with 48K bytes of con- 


tiquous RAM (64K recom- 
mended) and a flappy-disk 
system with ar i&ast 175K 
bytes of online storage. or 
any Digital Equipment Corp. 
LS-1) or PDP-I 1 computer 


Documentation 

A 450-page. paper-bound 
manual: includes documen- 
tation for the UCSD operat- 
ing system 


Audience 
Applications software 
developers. Pascal users 


Comments 

The UCSD system has its 
own file handier and operat- 
ing system, including com- 
piler, linker, assembier, 
editor, and librarian ubliry 
When the system is used on 
machines already equipped 
with CP/M, onty the BIOS 
routines trom CPM are 
used, Non-CP/M users will 
need to write their own 
simplified basic input/output 
subsystem |SBIOS) and boot- 
strap module. Docu- 
mentation for how to write 
the SBIOS is included 


Application Developers... 


. ..MDBS makes professional 
mainframe software available 


on micro computers at micro prices 


Quality application development is expensive and 
time-consuming. Over 50% of the development 
effort for applications is usually related to the 
problems of data storage and retrieval 


The MDBS Dala Base Management System , 

@ is the "state-of-1ha-art" tool which can cu! 
application devetepment cosis by 50% or more. 

@ is the first and onty true and complete DBMS for 
micro computers 

@ ıs also available for the PDP-1} 

@ offers features not available anywhere alse... not 
on any machine,..not at any price—even sur- 
passing mainframe DBMS's costing over 
$ 100.0001 


In no other system can you get all these advantages: 
@ fully integrated, data dictionary driven 


@ unparalleled dala structuring abilities... tar 
surpassing the older and more limited hierar- 
chical, network, and relalional approaches. 

G unmatched query system...powerful, non- 
navigational, and English-lika.. enables nested 
queries. 


B extensive recovery lacilities.,.ability to roti DB 
back to previous state. 


 buili-«1 data compression, data security, data 
encryption. 


9 numerous parformance tuning abilities 
@ true muiti-user capabilities. 


@ highly portable., available for most operating 
systems and languages (BASIC, COBOL, 
PASCAL. C, PL/1, FORTRAN, etc.) 


MOBS overcomes the disadvantages of the older 
hierarchical, relational, and CODASYL approaches 
to data base management. MDBS is not resiricted by 
any of those limitations typical of "data base 
pretenders” (fila management systems). MDBS is 
the only frue and complete data base management 
system currently avaiable on micro computers 


MDBS, Inc.. also offers professional training 
seminars ànd consulting services to assist 


application developers in developing the 
highest quality application software in the 
shortest time possible. 


Don't be misled by pretenders claiming to be "relational"... 


PROFESSIONALS KNOW THE DIFFERENCE! 


Setting slandards of excellence for data base 
soitware... worldwide. 


Micro 


Data Dase 
Gustems, inc. 


Box 248-B 
Lafayette, Indiana 47902 
317-448-1616/TWX 810-342-1881 


Dealer/distributor/OEM inquiries invited. 
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As a prolessional application developer, | need to know more aboul 
MOBS... 

O Yes. I'm interested Please call ma. 

O Please send me the complete MDBS Manual Set (5 Manuals + 


Iutorial materials) at $85 per Sel 
Indiana residents please add $3.40 sales lax 


Name Title 
[Pleage print) 
Company 
Address 
City 
| ) {Zin} 

Phone 
MAIL TO: Micro Data Base Systems, inc. 

P.O. Box 248-B 

Lafayette, IN, 47902 
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input/output (1/O) procedures, We will consider the I/O 
procedures in a later section; for now, we wil] concen- 
trate on other intrinsics and built-ins, 

In standard Pascal you are permitted to dynamically 
allocate and deallocate memory for user-defined data 
types on a variable-by-variable basis. Only Pascal/MT + 
fully implements this standard. In the other versions, you 
can allocate space on a variable-by-variable basis, but 
you can only deallocate blocks of memory cells at a time. 
In these cases, memory is a heap of undifferentiated cells; 
the programmer can mark the top of the heap, dynami- 
cally allocate memory to variables, and then deallocate 
memory back to the old top of the heap. 

A useful function for dynamic-memory management is 
one that returns the amount of memory available at the 
time the function is called. Such a function can inform the 
programmer that allocating more memory may clobber 
some portion of the current program. All but Pascal/Z 
provide this function, 

All the versions have provided built-in functions for 
manipulating the string types just described. Pascal/Z 
provides functions for appending one string to another, 
determining the length of a string, and finding the posi- 
tion of a substring within a string. The other versions 
have these three built-in functions, and functions for in- 
serting, deleting, and copying substrings from a string. 


UCSD Pascal, Pascal/MT+ and Pascal/M have pro- 
vided several high-speed, built-in procedures For moving 
bytes between memory locations. You can move data be- 
tween packed arrays of data and similar data structures, 
initialize packed arrays, and search arrays for specified 
bit patterns on a byte-by-byte basis. 

Pascal/M, Pascal/MT--, and UCSD Pascal have a 
procedure called EXIT that permits clean exits from pro- 
cedures, functions, and programs. À typical application 
would be to exit a program after flagging an egregious 
user error, such as bad input from the keyboard. 

Pascal/M and UCSD Pascal support random screen- 
cursor addressing through the built-in function 
GOTOXY(X,Y). Pascal/M also has built-in procedures 
that permit homing the cursor, clearing to end of line, 
and so on. UCSD Pascal supplies the utility program 
SETUP that matches the operating system to the charac- 
teristics of the user's terminal. 

Pascal/MT + has several built-in procedures and oper- 
ators for byte and bit manipulation. For example, you 
can perform an "OR" operation on two integers that is a 
logical OR on their bit representations, and you can test 
bits, shift bits, and swap bytes in 16- and 8-bit variables. 
There are also built-in primitives for handling interrupts 
at the Pascal level. The programmer can enable and dis- 
able interrupts and designate up to seven Pascal proce- 


^ . SAVE UP TO $750.00 NOW = = 
on TRS-80™ & Hewlett-Packard® Computers Poil iE 
With This Coupon" 


Now you can own a great little computer at a great big discount off tha manufacturer's 


list price. 

= FREE SHIPPING in the 48 continental contigious states on prepaid orders of $100 or more. 
a NO SALES TAX collected on out-of-state orders, TAS-80 
* CONVENIENT ORDERING — Call us TOLL FREE — 900/531-7466 Model Il 


» FREE COMPLETE PRICE LIST available upon request. 


Catalog 

Number 

Radio Shack* TAS-80 Model Il 
26-4002 64K 1-Disk Model Il.. ..issassensessanarernne 
26-4150 Model Il Hard Disk System tinstanation Not Included]. 
Radio Shack! TRS-80 Model III 

26-1062 Model tll 16K........., Tn Tp Ie: 
26-1065 Model jl} 48K — 1 DISK... iile nee 
26-1066 Model II! 48K — 2 Disk..,...--.......- — 
Radio Shack® TRS-80 Color Computer 

26-3001 4K Color Computer. 2... ccc cuca eee nnn 
26-3002 16K Color Computer... 0... ec eee 
26-3003 32K Color Computer... 2... ee ee eee 
Hewlett-Packard* HP-85A Personal Computer.......,...... 
Hewlett-Packard? HP-125 ! 


Pan American Electronics 


CALL TOLL FREE 800/531-7466 * Texas & Principal Number 512/581-2766 * Telex 767339 
Dept. 15 * 1117 Conway Avenue * Mission, Texas 78572 
FORT WORTH BRANCH: 
2912 N. Main, Fort Worth, Texas 76106 » Phone Number 817/625-6333 


TRS-BO is a Trademark of Tandy Corp. “With This Coupon Only! — Ollar expires 4/30/82 Prices subject to changa without ngllos — Slightly higher tor Credit Card Orders. 


PO —- c — MÀ —Ó Er c — cm ee CUm NEP ee amr ee ee eee ee ee ee ee ee ee ee JU ciens e es ee ee CURED ee ee ee ee MEER GENER UNUS ab ee ees ee ee ee 
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Cash Price 
You Save 


Cashier's 


Description List Price Check 
3,299.00 


4,045.50 


600.00 
449.50 


859.00 
1,785.50 
2,099.00 


140,00 
199.50 
396.00 
315.00 84.00 
475.00 124.00 
585.00 114.00 
Call for Price 
2,899.00 751.00 


L4 9 LH 2 GR m ee dii EE RR Nd sss—-q----————ell—————X—eT—— 


256KB IBM PERSONAL 
perience MEMORY! 
ut x 


ab 


SINGLE BOARD 256KB IBM PERSONAL 
COMPUTER MEMORY 


Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM Memory Module. 


FEATURES INCLUDE: 


e On-board parity generator checker * Requires only one I/O expansion slot for 256K bytes 
ue asa p chew BON) in 64K byte memory — 
rements through 1 megab e Power requirements are +5V at 1.0A max. 
e now time of 225 NSEC * Cycle time of 400 NSEC 


SEE YOUR LOCAL COMPUTER STORE FOR DETAILS 
OR CALL US. 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas * Westiake Village, CA 91362 œ Ais. 991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 
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dures as interrupt procedures. The programmer assigns a 
vector number to an interrupt procedure and the com- 
piler generates code to load the vector number with the 
procedure address, 

Oniy Pascal/Z permits functions to return structured 
data values. In the other Pascals, functions can return 
only unstructured types, 


Input-Output Procedures 

Not surprisiagly, there is significant variation in the 
1/O procedures that these four Pascals provide. The ver- 
sions differ in adherence to standard Pascal and in their 
extensions ta the standard. 

Standard Pascal specifies four primitive file-handling 
procedures--GET(F), PUT(F) RESET(F), and RE- 
WRITE(F), where F is an arbitrary file type—and certain 
procedures for reading and writing text files. PUT(F) ap- 
pends data to F, GET advances the file-position pointer 
and retrieves the next record, RESET resets the file-posi- 
tion pointer ta the beginning of the file, and REWRITE 
initializes a file for writing. The text-file procedures are 
READ and READLN, which reads to the end of a line, 
and their counterparts WRITE and WRITELN. Left to the 
Pascal implementer is the way that an external disk file is 
associated with the internal file. Standard Pascal makes 
no provision for random access L/O. 


L I S P 


for the Apple I1 


The gnosis version ol P-LISP 
has been acknowledged: as 
Ihe tines! and mos! complete 
avolabie for Apple miero. 
compulers, cd wih (he addi. 
lion of Hoating poir math and 
HI-RES graphics, il becomes an 
Indispensable icol tor edu 
colors scientisis business ex 
eculives& mcaihemalicians. or 
apnicatens requiring arthal 
infalligence This excellan! pro 
gram is now available lor only 
5199 95 (DOS 33 only) 


Included in an allrective 
binder is o ninely pags user's 
manua) which will aid you tn 
creating your P-LISP programs 
Ths manual is also avaiable 
seporglely ior 52000. which i5 
fully retundabie an purchase of 
ihe program 


P-LISP will run on à 46K or 
larger APPLE Ifl- and wil 
(tke adyaniogs ol ALL avail: 


able memory Supplied with Ihe 
inlerpreler are several sample 
programs including e completa 
ELIZA, 


For hose of you who do nol 
fully understand F-LISP we hove 
available the P-LiSP Tuleriqi tor 
52500 This axpertly writlon text 
is bound In a handsome binder 
cng 4 packaged io include c 
disk centaining ail the sample 
programs referenced in Ihe text 
al no extra charge 

wie 


CE h 
APPEN in FIP eu a botga rpa 4/5 w hesdas 
kn Mca grae math 


4005 Chestnut Street—Philadelphia, PA 19104 
Orders Only: 800-523-0725—Penna. Residents: 215-387-1500 


Fennaylra nid risisgni Gad bh scias ias Apple n A nodemart of Aphis Compule tne 
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Pascal/MT+, Pascal/M, and UCSD Pascal all supply 
the standard procedures; Pascal/Z subsumes the opera- 
tions of GET and PUT under general-purpose READ and 
WRITE procedures. All four Pascals have simple 
methods for assigning disk files and external devices to 
internal file variables. All versions provide some Form of 
random access for nontext files, 

All four versions have built-in facilities for purging 
files from disk directories. All but Pascal/Z have an add- 
ed procedure for closing an open file; in Pascal/Z, files 
are automatically closed on exit from the procedure block 
in which the file is declared, but there is no way to close a 
file explicitly. 

Pascal/M, Pascal/MT+, and UCSD Pascal all provide 
a built-in function IORESULT that returns an integer 
value to indicate the result of the last 1/O operation. The 
function can trap fatal execution-time I/O errors, such as 
failure to find a required disk file. 

UCSD Pascal, Pascal/M, and Pascal/ MT + all provide 
low-level procedures to perform I/O on untyped files. 
These procedures transfer memory-image bytes with no 
interpretation. In addition, Pascal/M and Pascal/MT+ 
provide built-in primitives for manipulating Z80 input- 
output ports. 


Modules, Overlays and Chaining 

Programmers developing large application programs 
face several problems that can become acute on micro- 
computers. Among these are limitations on memory size, 
the time-consuming need to recompile large programs 
when only small changes are made, and the need to link 
high-level programs to low-level routines for speed or 
convenience in special applications. The four Pascals 
reviewed here are reasonably well equipped with tools to 
solve these problems. 

Two techniques for mitigating limitations on memory 
size are overlays (program segmentation) and chaining 
(calling one program from another). For the overlay ap- 
proach, the programmer declares segments within a host 
program, with the segments either procedures or func- 
tions. A segment is brought into memory from disk when 
needed and remains active in memory only as long as 
needed; control returns to the host program. Segment 
procedures can access global data and procedures in the 
host program, just as they do ordinary procedures. With 
chaining, the currently active program calls the next link 
in the chain, which is then loaded from disk, There need 
be no host program per se and no relationship between 
the global declarations of chained programs. 

UCSD Pascal and Pascal/M support overlays, In 
UCSD Pascal, a program can have a maximum of 16 seg- 
ments, while Pascal/M can support as many as 10 seg- 
ments, Both versions count the host program as one seg- 
ment. Pascal/Z and Pascal/MT+ allow chaining, Both 
provide mechanisms for sharing global data between 
chained programs, but not for sharing global procedures. 
Pascal/Z, UCSD Pascal, and Pascal/MT-- support the 
ability to divide large programs into separately compil- 


Brewing i in * f dy: 
Milwaukee ô | j W/ 
, Than Just Beer 


SERIES 
COMPUTERS 


ALL STANDARD 


tem is proof that the age of afforda- * 64K Memory 


. Our new MC-1000 Computer Sys- 
& .514" 
bility in computers has arrived, P E At aorta ue TotalStorage) 
Thanks to single board design we can « 2.RS-232 Interfaces 
offer not only the lowest priced com- * Parallel Printer Port (Centronics Type) 
puter in its class but also the most * Extensive Self Diagnostics (In Rom) 
reliable. For information and or- . 2 Year Limited Warranty 


dering call: OPTIONS 


(414) 784-2312 * Disk Capacity to 1.8 MBYTE 


e UCSD’ Pascal, Basic, Fortran 
TM U. Of Caltlonin 


MILWAUKEE COMPUTERS INC. 


16235 W. RYERSON ROAD + NEW BERLIN, WI 53151 « (414) 784-2312 
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TYPE-N-TALK 


The exciting 
text-to-speech 
synthesizer with 
unlimited vocabulary. 


Get your computer talking 
for only $375.00. 


e Text-to-speech algorithm 
a A one-watt audio amplifier 
¢ SC-01 speech synthesizer chip (data 
rate: 70 to 100 bits par second) 
* 750 character buffer 
* Data switching capability 
® Selectable data modes for versatile 
interfacing 
* Baud rate (75-9600) 
e Data echo of ASCII characters 
» Phoneme access modes 
® RS 232C interface 
* Complete programming and installation 
instructions 
The Votrax Type- N-Talk"is one of the easiest-to- 
program speech synthesizers on tha market. It 
uses the least amount of memory and it gives you 
the mast flexible vocabulary available anywhere. 


Order now. Toll free, 5^ | 


3 
Call the toll-free number below to order or x 
request additional information. MasterCard i 
or Visa accepted. Charge to your credit card gg 
or send a check for $375.00 plus $4.00 
delivery. Add 4% sales tax in Michigan. i1 
r 
Y 
a 
E 


1-800-521-1350 


For product Information call: 1-313-588-0341 


500 Stephenson Highway, Tray, MI 480B4 
Type-' N-Talk*^ ig covered by a limited warranty. Write Votrax tor a tree copy. 
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able pieces and the concomitant ability to develop 
modules or libraries of logically related procedures. 

UCSD Pascal offers UNITs, which consist of three ma- 
jor syntactical pieces: an INTERFACE portion, an IM- 
PLEMENTATION portion, and initialization code. The 
INTERFACE portion contains the declarations (data, 
procedures, and functions) accessible to a host program. 
The IMPLEMENTATION portion contains the code for 
the procedures delcared in the INTERFACE and any ad- 
ditional data structures and code required to perform the 
tasks of the unit; the latter declarations are not accessible 
to the host program. The initialization code is used to ini- 
tialize the UNIT and is unknown to the host, 

UCSD UNITs come in two varieties: intrinsic UNITs 
and regular UNITs. An intrinsic UNIT must be stored in 
the system library, which must be online when a program 
using the unit is executed, Intrinsic UNITs are prelinked 
to their hosts and do not have to be relinked if either the 
host or the UNIT is changed. Regular UNITs must be 
linked to the host by the programmer, Once linked, they 
need not be online, since the UNIT's code is duplicated in 
the host's code file. Regular UNITs count against the 
number of segments allowed in a program; intrinsic 
UNITS do not. 

Pascal/MT -- provides what it calls modular compila- 
tion. When combined with a certain compiler option, this 
feature is comparable to the UCSD regular UNIT except 
for the initialization code. Pascal/MT + modules may be 
somewhat more convenient to use than UCSD UNITs 
because the former can be broken into as many modules 
as desired at any time, while the latter require more fore- 
thought for effective use. 

Pascal/Z provides a somewhat more limited version of 
modular compilation than Pascal/ MT +. First, the num- 
ber of modules is held to 10, including the host program. 
Also, there can be no hidden portions to a Pascal/Z mod- 
ule; in the language of UCSD UNITs, Pascal/Z modules 
consist of only an INTERFACE block. Finally, a Pascal/Z 
module cannot contain any global data declarations; it 
can only contain procedures and functions with local 
(private) data structures. 

Like UCSD  UNITs, Pascal/Z and Pascal/MT+ 
modules must be linked explicitly to their hosts. Unlike 
UCSD Pascal, Pascal/Z and Pascal/MT + make the pro- 
grammer responsible for insuring that data and pro- 
cedures used by the host and its modules are declared 
consistently across modules. 

Modules in Pascal/Z and Pascal/MT + can freely use 
procedures declared in other modules. Procedures can be 
similarly cross-referenced by UCSD UNITs, but this re- 
quires more planning than in the other two Pascals. 

Pascal/Z, Pascal/MT + and UCSD Pascal all allow the 
user to link Z80 assembly-language programs to Pascal 
programs. Pascal/MT+ features a special declaration 
INLINE whereby the programmer can include hexadeci- 
mal code for machine-language programs in the body of a 
Pascal program without using externally assembled rou- 
tines, 


LETTER PERFECT" ` 


ATARI 400/800 APPLE II & I+ 


EASY TO USE — Latter Perfect is a single load easy to use Program. It is a menu driven, character orientated processor 
with tha user in mind. FAST machine language operation, ability to send control codes within the body of the program, 
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Sereen Format 
allows you to preview printed text. indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form 
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES — Proportional/ 
Incremental spacing * Right Justification * File Merging * Block movement * Headers * Footers * Print Multiple Copies * 
Auto Page Numbering * Scroll forward/backward * Search and Replaces * Full cursor contro! * Underlining * Soldface * 
Superscripts * Subscripts * Auto page numbering * Insert character/line * Delate character/line * Centering * Horizontal 
tabs/changeable " Multifunction format line (line spacing — left margin — page width — lines/page — change fonts — top/ 
bor margin adjust) MUCH MORE! $149.95 


ATARI VERSION 2.0 #2001 


Uses proportional font, right justified with Atari 825/Centronics* 737, 739 printers. Uses EPSON MX * Series + Graftrax/italicizad 
font. Can mix type fonts on same page; mix boldface and enhanced font in same fine with justification. Can be used with 1 BK 
Atar/400. 

"Compared to the price of many other word processors, this package is a steal. It does everything the advertisement 
claims and more. On top of this the software is very easy to use." A.N. A.L.O.G. MAGAZINE 


APPLE VERSION 5.0 #1001 


DOS 3.3 compatible — Use 40 or 80 column interchangsably (Smarterm — ALS: Videoterm-Videx; Full View 80 — Bit 3 
Inc.; Vision 80 — Vista; Sup-R-Term — M&R Ent.) Reconfigurable at any time for different Video, printer. or interface. 
USE HAYES MICROMODEM II*LCA necessary if no 80 column board, need at least 24 K of memory. Files saved as 
either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT” by LJK, 


"For $150, Letter Parfect offers the type of software that can provide quality word processing on inexpensive micro- 
computer systams at a competitive price." INFOWORLD 
APPLE & ATARI 


T.M. LJK 
DATA PERFECT DATA BASE MANAGEMENT $99.95 


Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may 
create your own screen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video. 
Utility enables user to convert standard files to Data Perfect format. Complete report generation capability, Much More! 


EDIT 6502" +% 


This is a coresident — iwo pass ASSEMBLER, DIS- 
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU- 
AGE MONITOR. Editing is both character and line 
oriented. Oisassemblies create aditable source tiles with 
ability to use predefined labels. Complete contro! with 41 
commands, 5 disassembly modes, 24 monitor commands 
including step, trace, and read/write disk. Twenty pseudo 
opcodes, allows linked assemblies, software stacking 
(single and multiple page) plus complete printer control, 
La. paganation, titles and tab satting. User can move 
source, Object and symbol table anywhere in memory. 
Fee! as if you never left the environment of BASIC. Use 
any of the 80 column boards as supported by LETTER 
PERFECT, Lower Case optional with LCG. 


LJK DISK UTILITY APPLE $29.95 


This manu driven program allows the user to manipulate 
variety of different file types. Binary, Text, and Source 
files may be easily converted into each other. The pro- 
gram may be used with APPLESOFT*, VISCALC*, and 
other programs. These program files may be readily 
adapted for multiple use including aditing with LETTER 
PERFECT word processings. 


pam e SRE 


COMPUTER BASED SOFTWARE ENTERPRISES 


Circle 216 on inquiry card. 


gm 7] e. 


AL (314) 846-6124 


*Tradumarks of: Appla Computar — Atari Computer — Epson America — Hayes Microcomputers ~ Personal 
Sottware — Videx — Bit 3 (nc. — M&A Ent. — Advanced Logic Systams — Vistas Computers 


$29.95 
MAIL MERGE/UTILITY ATARI 


This menu driven program combined with LETTER 
PERFECT allows user to generate form letters and print 
mailing labels. With the Atari, you may CONVERT 
ATARI DOS FILES, or Visicalc files compatible for 
editing with LETTER PERFECT, Utility creatas Data 
Base files for Letter Perfect. 


LOWER CASE CHARACTER 


GENERATOR $24.95 


n AAA Aa sd USER citus 


Lower Case Character Generator for the Rev. 7, Apple Ii 
or (f+ computers. When installed, this Eprom will generate 
lover case characters to the vidao screen. Lower case 
characters set has two dot true descenders. Installation 
instruction included. Manual includes listing of software 
for full support and complete instructions for shift key 
modification. Compatible with LETTER PERFECT. 


LJK ENTERPRISES INC. | DEALER 
P.0. Box 10827 INQUIRES 
INVITED 


St. Louis, MO 63129 
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Ease of Use 

Ease of use of any given language implementation lies 
mainly with the user, Ease of use may be defined as a 
measure of how quickly and reliably an implementation 
can help a programmer accomplish a given programming 
task. 

The main advantage of Pascal is the ease with which 
the programmer can express the control and data struc- 
tures that seem to arise naturally when designing a pro- 
gram, Beyond the standard Pascal, however, there is 
much that the language implementer can do to simplify 
the programmer's job. Since the programmer spends (or 
should spend) a great deal of time designing and writing 
programs, the relevant question is whether the language 
implementation helps or hinders the programming pro- 
cess. String functions, for example, have proved very 
useful in manipulating character data of arbitrary length, 
and all the Pascals we examined had string functions in 
one form or another. We feel that other additions to stan- 
dard Pascal can be of great help, as long as they do not 
detract too much from the resulting program's portability 
to other systems. We previously discussed most of these 
useful features. 

In addition to programming ease, there is debugging 
ease that reduces the time necessary for the programmer 
to sit in front of the video display. The sequence of com- 


mands that the user types to compile, link, and run a pro- 
gram can be simple (e.g., with UCSD Pascal, in the 
simplest case, you can execute a source program just by 
typing an "R") or complex (e.g., Pascal/Z, which in the 
simplest case requires three separate CP/M commands to 
transform a source file into a runnable program). For- 
tunately, CP/M commands can themselves be gathered 
into a file and executed using the SUBMIT feature. 

Finally, the documentation can be a source of either 
help or frustration. The manuals that accompany these 
packages are uniformly poor; unfortunately, they were 
probably written by the programmers who developed the 
packages. Any user who expects to learn Pascal from 
these will be bitterly disappointed. (Although to be fair, 
the manuals do not claim to be tutorials.) We also found 
the manuals disorganized, with poor indexes and tables 
of contents, Finding the answer to any specific question 
was a challenge, and the clarity of the English in the 
documentation is best left without critique. 

We mentioned earlier that UCSD Pascal comprises an 
entire operating system, but failed to express the grief we 
experienced in getting the system configured for our ma- 
chine, compounded by the confusing and contradictory 
documentation. The configuration process per se is sim- 
ple. The difficulty is in reaching the point at which you 
can start the configuration process. 


S- 100 INNOVATORS: 


REMOTE CONTROLLER—Innovative Features: 
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*Complete 256 address controi—not just 16 

*No ultrasonic link—prevents erractic operation 

* 120,208,240 and 277VAC control—for single & 3 phase operation 
* Hardware driven—requires minimal software 

* Complete (ine of industrial switches available—to 5.5KW 


REAL TIME CLOCK —Innovative Features: 
* First to use LSI OKI clock chip 
“Crystal controlled for .002% accuracy 
*4 software selectable clock generated interrupts 
*Full clack and calendar data 
* Lithium battery — good for 6000 hours! 


ENERGY WATTCHER' 


* First microcomputer based energy monitor 
*Clip an probes for easy installation 
“Monitors Real Power, not volt-amps 

* Peak Power and continuous power readings 
* Single and 3 phase operation 


See your local computer dealer or contact SciTronics directly tor more information. Watch for future innovative products 
from SciTronics Inc., 523 So. Clewell St., P.0. Box 5344, Bethlehem, PA 18015 (215) 868-7220 


—(nnovative Features: 


Circle 348 on inquiry card. 


THE FORMULA™ allows the computer professional to 
focus on the most important part of business: the needs 
of the client. Customized systems for any business appli- 
cation can be created in a fraction of the time required by 
conventional methods. 


* Interactive data entry, file updating, and 
maintenance routines ate automatically 
generated from a definition of the fields. 


e Reports can be created through a unique 
full screen editor simply by typing a sample 
format. 


Menus and job streams are defined through 
a preprogrammed parameter-driven pro- 
cedure. 


Fast response time is insured because 
each routine can be interpreted directly by 
the computer and data management is 
controlled by an efficient ISAM algorithm. 


THE FORMULA™ is a complete system language which 
brings the process of developing applications closer to 
the users description of his needs. That's THE FORMULA ™ 
for success. 


Disk and manual, $595. Manual only, $60. 


THE FORMULA™ will run on any 8080 or Z80 computer 
with CP/M7? 48K RAM, 300K total disk storage, and a CRT. 


DMA * WE SPEAK YOUR LANGUAGE. 


THE FORMULA™ For Success can help you build 
systems. Now, the General Accounting System, 
created with THE FORMULA™ is available at no 
extra charge. 


a^ The General Accounting System includes: 


* General Ledger: Journals, Tria! Balance, 


NÉ NO RGE Income Statement, Balance Sheet, etc. 


ca^ e Accounts Payable: A/P Journals, Checks, 
Aged Payables, Vendor Report, etc. 


e Accounts Receivable: A/R Journals, Aged 
Receivables, Customer Statements, 
Customer Activity Report, etc. 


In addition, two new optional packages have been developed for use with THE FORMULA™: 


Professional Time Management $80 Label Option Pak $B0 


Manager's Billing Report, Employee Name Inversion, Multiple Up Labels, 
Production Report, Client Invoices, etc. Customized Label Size and Format, etc. 
Circie 135 on tnquiry card. = 


DYNAMIC MICROPROCESSOR ASSOCIATES © 545 Fiith Avenue, New York, New York 10017 © (212) 687-7115 
Vis ship prepald and COD orders. Shipping & handling charges exira: $5 UPS areas; $7 non-UPS wess, Mexico, Canada; $10+ sisewhere. MasterCharge and VISA accepted. 
New York Slate rasidanis add appropriate sales tax. ‘CP/M is a trademark of Digilal Research, 


We point this out not to dissuade the reader from using 
UCSD Pascal, but to inform you of what to expect. If you 
are interested in UCSD Pascal, it may be worthwhile to 
seek out a configuration matched to your machine. 5ome 
preconfigured versions are available. 


Benchmarks 

To test each version of Pascal for speed, ease of use, 
and other features, we wrote and ran a series of bench- 
mark programs. We did all testing on a Cromemco Sys- 
tem lli computer, which has 64K bytes of memory and 
two 8-inch floppy-disk drives capable of handling more 
than a million bytes of data each. The CP/M-compatible 
versions of Pascal were run under CP/M version 2.2 
(from Intelligent Terminals Corporation). We timed the 
programs using Mountain Computer's 100,000 Day 
Clock. The results appear in table 1, 

A few words of caution: the results of these (or any 
other) benchmarks should not be taken as absolute in- 
dicators of any Pascal's inherent quality. Our programs 
are necessarily simple and relatively portable between the 


Language 

Implementation 

Program Pascal/M 

PRIMES 

Execulion time 94.2 sec 

"Compile lime" 35 sec 

Keystrokes 31 

required to run 

PRECISION 

Small 596E -08 

Big 3.36E +07 

BLOWUP 

Memory avallabie tor 37.4 K 

dynamic variables 

BENCHMARK 

(All numbers are 

execution times in 

seconds) 

Random number 3.4 
genaration 

Writing array lo disk 3.5 

Shell sort 332 

Reading array from disk 1.4 

Quicksort 31 

Binary tree generation 51 

Writing iree to disk 28 

Displaying array on CAT 46 

Displaying Iree on CRT 48 


different implementations. We certainly do not represent 
these programs as the "best" programming solutions 
available for the problems they solve. 

Our first benchmark, PRIMES (see listing 1), is a pro- 
gram to calculate the first 1000 prime numbers, using a 
method from Donald Knuth's The Art of Computer Pro- 
gramming, Volume I: Fundamental Algorithms (Reading, 
MA: Addison-Wesley, 1968), pages 143-144. The only 
statements that needed change, as we moved from one 
version of Pascal to the next, were in the routine to 
read the time from the Mountain Computer clock board, 
which required Z80 hardware port input. Pascal/M and 
Pascal/MT + had intrinsic routines to do such input; for 
UCSD Pascal and Pascal/Z, we wrote small assembler 
routines to do the job. To minimize rewriting, we isolated 
the version-dependent code in a function that was dif- 
ferent for each implementation. 

We also made two ease-of-use measurements while we 
were compiling and running the program. First, we 
measured the time needed to transform the Pascal source 
file into a running program. For the CP/M Pascals, we 
used a SUBMIT file containing the necessary commands 


Pascal/MT 4- Pascal/Z UCSD Pascal 
24.1 sec 35.1 sec 70.0 sec 
93 sec 132 sec 46 sec 

56 68 16 

1 18E - 07 2. 3BE — D? 5.96E — 08 
1.68E +07 8 39E + 06 3.38E + 07 
52.3 K B24K 38.89 K 

27 1.1 2.0 

4.3 3,9 6.9 

152 93 193 

2.0 1.8 24 

14 15 18 

21 8 25 

25 21 45 

10 14 22 

11 14 23 


Table 1; Results of benchmarking programs for four implementations of Pascal. All testing was done on a Cromemco System JI! 
computer with two B-inch disk drives. PRIMES, shown in listing 1, is a program that calculates the first 1000 prime numbers. 
PRECISION, shown in listing 2, determines the precision of floating-point calculations in each implementation of Pascal. 
BLOWWUP, shown in listing 3, determines the approximate amount of memory space available for dynamically allocated variables. 
BENCHMARK, shown in listing 4, performs a series of tasks common in applications programs. 
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= BELIEVE IT! 


State-of-the-art Single-Board computer now available! 
Can be used in S- 100 (Master, Slave, Multi or Single user) 
or Stand-Alone configurations. 


| FINALLY, state-of-the-art performance is avail- The $-100 version of this product can act as a 
| able at an affordable price. Master processor, Slave processor, or Intelli- 

COMPARE THESE FEATURES: gent peripheral controller. Intra-processor com- 

s ZBOA or ZBOB munication ts achieved through the use of effi- 

© 4 TIMERS (ZCTC) clent, high speed buss transfers using special 

* 64K RAM (64KX1 CHIPS] hardware/software techniques. 

* 2 SERIAL PORTS [2510] - We also have what we think Is one of the best 

* 4 PARALLEL PORTS [ZPIO] Implementations of a CP/M BIOS avallable off 

* UP TO 16K EPROM [2732] iR the shelf. The BIOS has the following features: 

J ry rei pAb a Loa DENSITY DRIVES) s All Devices INTERRUPT DRIVEN 

» INTELLIGENT WINCHESTER INTERFACE a Type Ahead Input/Output Buffers 

ARD EPROM BURNER n | 
. eee aee Real-Time Clock 
FOR THESE SINGLE QUANTITY PRICES: * Time Of Day Clock 
$ 895° * Mult-level User Password Support 
4MZ VERSION [Z80A} * Menu Driven Utilities for Format, 
$ 00 Disk Copy, etc. 
6 MZ VERSION |Z80B} T ,195 * Unique Configuration Utility Program 
| ! for Setting Baud Rates, Changing Step 
4 MZ SLAVE PROCESSOR $79 üg 00 Time, Changing Passwords, etc. 
[NO DISK CONTROLLERS ON BOARD] * Cylinder Concept used for Double Sided 
(Double Density Configuration 
Maven, 09500 kenns m incascd Performance 
Std. size 5 x 10. 


CPIM is a registered trademark of Digital Research Corporation 


Dealer inquiries Invited 


SIERRA DATA SCIENCES 


Fresno, California 


Marketing Division 
21162 Lorain Ava./Fairview Park, Ohio 44126 /(216) 331-8500 
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Listing 1: PRIMES, a Pascal program that calculates the first 1000 prime numbers, based on an algorithm from Donald Knuth's The 
Art of Computer Programming, Volume I: Fundamental Algorithms. 


FROGEAM Frimess 
CONST 

maxuvecclds: iE used by the timina routine *5 
nrz-10B84£50s: CK number of Frimes *»? 
TYPE 

timevec=ARRA'IO. .maxvec] OF INTEGERS 
WAR 

dunk. larze: REALS 

t: timewec3 

Pri ARRAY D1..ng£4J OF INTEGER: 

ao Es ts Aer? IMTEGERS 


FLIHCTICH mPortinüeort: JATEGERS: INTEGER: + Fazcal-h version *»5 
Wak 
i: IHTEIGEE: 
BEGIN 
inmortürmortsio: 
Fortin*-i: 
EHC s 


FLUHCTICIH tickQVAR t: timeveca: FEAL; 
CONST 
bazterort=325 
WAR 
i: INTEGER: 
Frew timevecs 
EEGIH 
FOR ves TO maxvec DO 
ePreuLijs=tflids 
FOR i:=-@ TO maxvec DO 
tL[il*-PortinCbaserortcti»: 
Lick? =6, 666L*¢Ctl &e6&lj-mPreot 11» (8 {OE microseconds *) 
B,861*0t0 1l-ereeb 135 C*€ milliseconds *> 
MoBLecte 2J—-mPreeoD 219+ C* 18 milliseconds *» 
Mei*e¢tl Sl-rpreayvl X159 wX 146 milliseconds *» 
L.6%0 £0 4] -prevl 4)]5+ C€* seconds *» 
1BG.GX*ct[ Sl-ereavl S]o+ £* 18 seconds *) 
EH. OXEL &l-Erev[ &l»t* 54* minutes *3 
SH0,8*¢ tC ?1-mPres[ Plat CE LA minutes *» 
JERO. HE ELLE Bl-prevl 3S815* (* hours *35 
566645,CXk0 tD 9]1-rPres[ 9354 Z* 18 hours *2 
S64HQ, 8% ¢ tC1GJe-rrevl1lAlo+ x days *2 
S64606,0#¢C¢CilJ-ereavlitjoa+r C 180 days *»5 
eedagmam.emxctrizli-mres[121»- CE 18€ daus *2 
eedonama,ewxetrizl-mereutliolo»- &* theo daus *3 
eedanmmggag.oxitt13]-rFrevt1d1»t- E 100G days *» 
END > 


EEGIH 
writeln¢*> The first 
JUNK! =ticke t33 
PrO€ljs=22 
pPrEZ21*zx:; 


A 


"nes" Frimest * 33 


Listing 1 continued on page 338 
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Take the 


ENCYCLOPEDIA 
OF COMPUTER 
SCIENCE 


YOURS FOR ONLY 


when you join The Library of 
Compuler and Information 
Sciences. You simply agree to 
buy 3 more books—al 
handsome discounts—within 
the next 12 months. 


(a $60.00 value) 


Find the answers to virtually all your data 
processing questíons in the ENCYCLOPEDIA 
OF COMPUTER SCIENCE. 


Thousands of photos, diagrams, graphs 
and charts completely illuminate the 
ENCYCLOPEDIA'S clear and thorough 
coverage of every area of the computer 
sciences— software, hardware, languages, 


e A mammoth volume covering everything 
from Access Methods to Working Set, in 
1,523 pages, 470 articles and over 1,000 
illustrations, tables and charts. 


* Authoritatively compiled by over 200 
internationally respected authorities. 


programs, systems, mathematics, networks, 
applications, theory, history and terminology. 


Appendices provide abbreviations, acronyms, 
special notations and many numerical tables. 
An additional highlight is a complete cross- 
reference system that assists the reader 
seeking in-depth information. 


JONIIDS MILNAdWOD 


E] 


æ 
s 
IRE 


pite“ 


Pos 


*4O ViCdddO IDADNA 


What is The Library of Computer and 
Information Sciences? 


It's the oldest, largest and most respected book ciub especially designed 
for the computer professional. In the incredibly fast-moving world of data 

processing, where up-to-date knowledge is essential, we make it easy for you 
fo keep totally informed on all areas of the information sciences. In addition, books 
are offered at discounts up to 30% off publishers’ prices. 


Begin enjoying the club's benefits by accepting the ENCYCLOPEDIA OF COMPUTER 
SCIENCE. It's the perfect reference for computer professionals...and it's a great bargain, too. 


If reply card has been removed, please write: The Library of Computer and Information Sciences, Depl. 7-BA2, Riverside, N.J. 08075, 
to obtain membership information and application. 


Listing 1 continued; 


REPEAT 
REFERT 
mienis 
ko=ls 
REPEAT 
ki=kel 
a:z-p DIM rrLkl1s 
-: =n~a%er[k]:; 
UNTIL &a&rFrLtk22 OR ¢ reeds 
INTIL r< As 
di=J+1; 
erig Jt =r 
IUJHTIL .i-nres* 
laemze:-ticküto: 

FOR J:=1 TO nr DO 
writeln Frimel”. da “as 
writelns The calculation 

EHD. 


^" .FrL41»: 
took 


to eliminate variation due to typing speed. We started 
timing when the compilation of the program began and 


SYSTEMS 


ZENITH 


ZB9-1 
290-2 
Za? 
ma 


MICROCOMPUTER EE: 
HARDWARE! GREEN MONITOR 
SOFTWARE 


DISCOUNT PRICES: 


32K EXPANSION 
5° DUAL DISK 


ATARI 
400 (BK) 
B00 (16K) 


XEROX 


820-1 (5^ ORIVES) 
820-2 (8 DRIVES) 


WE ALSO BROKER 
USED MICROS. 


| PRINTERS 


EPSON MABO 
EPSON MXBO FIT 
EPSON MX100 


SOFTWARE 


D BASE tt" 


MICROLINE 824 

MICROLINE B3A 

WORDSTAR * CRIM“ 
MAILMERGE * CPIM 
SPELLSTAR * 
SUPERCALC * 
CALCSTAR" 
DATASTAR™ 


DIASLO 830 
NEC P8023A 


NEC SPINWRITERS 


7710 s 

7720 WORDSTAR* APPLE 

MAILMERGE" -APPLE 

Also avallabie. Microsoft, Siructored Systems, 
Systems Pius and Parsonal Soliware. 


Allow 20 days tei personal checks Io wear. Money orders, cashiers check of Bank Wire weicomed 


puma COLD'5 accepied. Add 3% tor Visa or Mastercard. Add 3% lor shipping, handling & 
nayf anca. 


Cal residents acd 6% salaa tax All equipment subject lo price change And avadabilily. 


The MicroExchangs P.C. Box 3790, Manhattan Beach, CA 90266 
(213) 372-7381, outside Calif. (800) 227-2834 Exi. 941 lor cali back. 
G Bean iom ctor Baluz qup Aute prs, Pao, di qp Engh s rdiet Fam Lama i à n j Speen 

El XOXOEASROU) brasil; 


AREE 
Misa ci Lund ams Cg CP 9 bhi of Engexui Basen basen de 
ieee Mobis hieeraeqr Geel CEHE à Beers ape eke H ieee 


7730 
PAPER TIGER IDS 460 
PAPER TIGER 105 5606 
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"a lapse,’ 


seconds.” 33 


stopped when the program's message "The first 1000 
primes:" was displayed. Then we counted the number of 
keystrokes that would have been necessary for compila- 
tion, 

As expected, we found that the execution time of pro- 
grams produced by the native-code compilers was much 
less than that of programs produced by the P-code com- 
pilers. On the other hand, the compilation time and the 
number of keystrokes necessary to run the program were 
much greater for the native-code compilers; there is a 
trade-off between calculational speed and ease of use. 
Perhaps the ideal situation would have P-code used for 
software development and native code employed for the 
final version, 

Our second benchmark is PRECISION (see listing 2). 
It is an attempt to determine the precision of floating- 
point calculation for each Pascal. We calculated two 
numbers, BIG and SMALL. BIG was defined to be the 
largest number such that: 


(BIG + 1.0) > BIG 


given the limitations of floating-point arithmetic. 
Similarly, SMALL was defined to be the smallest number 
such that: 


(1.0 + SMALL) > 1.0 


Here we found that all our Pascals had approximately 
seven digits of precision, some slightly more and others 
slightly less, (Note that all four verions include some 
means of doing extended-precision arithmetic.) 


FAILURES 


Using a micro in a product sounds easy... 
One piece of software can make the difference 


Whal do you do when Ihe software 
doesn't work? Over Ihe years, we have 
seen many good producis fail, either 
belore or after Ihey reached the market, 
because the microprocessor software 
did not da its job. 


WHAT WENT WRONG? 


Many ol the lailures occurred because 
the people programming the micro did 
not know how to organize a large control 
program. Those responsible for the pro- 
duci implementation were wizards al 
hardware design and had easily coded 
small micro control programs before. 
But Ihe programming techniques thal 
worked lor iess [han 2K bytes of code 
simply tell apar as ihe program grew 
beyond 4K bytes. 

Untortunately, Ine loops and tesis and 
llags thal work so well for a small pro- 
gram ge&loutot control very rapidly as Ihe 
program grows. Pretty soon, some of Ihe 
things the program must do are nol 
being done last enough. The code gets 
too complicated, difficult io modify and 
unreliable. The resull: anolher software 
failure! 


Fortunately, these problems can be 
avoided by using a program manager. 
You can divide your complex control pro- 
gram into a number ol Separate, more 
manageable programs, called tasks, 
each designed lo do one job. For exam- 
ple, a Keyboard Task might handle user 
input; a Pnnter Task might generate re- 
ports. Each task can be wntten and tested 
separately and then combined lo lorm a 
reliable, finshed system. 

The program manager, called a multi- 
lasking executive, supervises Ihe orderly 
execulion of [hese tasks, assuring thal 
(he most important jobs always gel done 
irs, Tasks appear to be execuling simul- 
laneously, It's almost like having a separ- 
ale CPU for each task! 
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Thatis why prolessional software des- 
igners are now tumino to AMX as the 
starting point for their product and sys- 
tem designs. They know Ihat AMX wii) 
shield Ihem from the difficulties of mana- 
ging Ihe micro, freeing them Io concen- 
(rate on their application 


INIMIA. 


AMX is our multitasking executive lor 
Ihe 8080, 8085, Z80 and 6809 proces- 
sors. We're rather praud of it. We made 
AMXcompacit, very last, and ROMableto 
meej our own application needs. Even 
though Ihe AMX nucleus is less than 
1400 bytes in size, Il features multiple 
task prionties, intertask message pas- 
sing wilh pnorily queuing, external event 
synchronization, and interval timing with 
32-bit precision. Each feature is clearly 
explained in the AMX Reterence Manual. 


RELIABILITY BUILT IN 


We don't know anyone who can write 
an executive wilhout errors, so we 
thoroughly lesled AMX in real applica- 
tions before ever offering !! as a produci. 
Thal is why not one system mallunction 
has ever been allribuled lo AMX. That 
kind of reliability just isn'! an accident, 


HARDWARE INDEPENDENCE 


AMX does nol require a particular 
hardware conliguralion. Of course, it 
does need a microprocessor, bul even 
there we olfer you a choice. You control 
your environment. You pick the VO 
method, You decide the mosi optimum 
interrupl service technique for your sys- 
tem. AMX will suppor your choice. 
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between success and failure. 


High level language interface modules 
are available separately to allow AMX lo 
be used with most popular program- 
ming languages including PASCAL, C, 
PL/M and FORTRAN. Ot course, you can 
also code in assembly language il 
required. 


Users of the CP/M and FLEX Opera- 
ling Systems can utilize our AMX inter- 
face modules to access information on 
diskelle in real time. 


COMPLETE DOCUMENTATION 


AMX can be judged by the quality ol 
our documentation. The positive re- 
sponse from our users has exceeded 
nur expectations. Our manuals are es- 
pecially valuable lo those jus! being 
introduced to real-time multitasking. 
More expenenced users will appreciate 
the fact that we deliver AMX source on 
diskette to permil AMX to be moved to 
the software development sysiem of 
your choice. 


HOW TO ORDER 


A specilicalion sheet and price list are 
available, free. Your check or money 
order tor $75 will purchase the AMX Ret- 
erence Manual tor immediate evaluation 
(specify 8080, 8085, Z80 or 6809 proces- 
sor). Add $25 for postage and handling 
outside USA and Canada. The slandard 
AMX Multitasking Execulive package, 
including source code, is available for 
$800 after signing our liberal license 
agreement. 

AMX ıs the choice ol professionals the 
world over. Make il yours, today, 


IE KADAK Products Ltd. 


AINE 1847 Wesi Broadway Avenue 
Vancouver, B.C., Canada V6J 1Y5 
Telephone (604) 734-2796 

Telex 04-55670 
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Listing 2: PRECISION, a program that determines the precision of floating-point calculations for each Pascal. 


FENGRAM Precisions 


VAR 

Small. bias-factor, test: REAL: 
BEGIN 

small:-21.B8Bs 


factor:z3,.(0: 
WHILE factor»£1.0-4-2mall? DO 
BEGIN 
tezt:-zmallz/factor: 
WHILE ZZ£teztt-e1.€»21.025 AND 
BEGIH 
Stnalls=tests 
testi=test-factar:? 
EHD s 
factors=¢€1 
END: 
writeln,” Small= 


.8+factora-“2.@s 
*,Small ss 


bis:21.t1 
factor:=3. 4: 
WHILE factor >i 
BEGIW 
tests 
WHILE 
SEGIH 
bis:-tezt: 
teztr-iszstkfactors: 
END: 
factor: 
ENC: 
uritelnuü'EBis- 
END. 


.E-zmall5 oa 


—-bis*factors 


=€1.,.8+factord-2.@:; 


7, bias 


Our third benchmark, BLOWUP (see listing 3), was de- 
signed to measure the amount of memory each im- 
plementation had available for dynamically allocated 
variables. The program successively allocates 100-byte 
blocks of memory until a run-time error occurs due to 
lack of additional memory. The program continuously 
prints out the number of blocks it has successfully 
allocated; the last number it prints (before the run-time 
error), divided by 10, is the approximate dynamic- 
memory space in kilobytes. AIl the versions of Pascal ex- 
cept for Pascal/MT-+ generated such an error; running 
the program with Pascal/MT-- eventually caused the 
system to "hang," apparently due to overwriting the 
memory containing the program or the operating system, 
Pascal/MT + does not check for such memory overflow; 
the programmer must do it with one of the built-in proce- 
dures. (For many programmers, this may be a desirable 
feature.) 

From this program we found that the native-code 
compilers have more space for program code and dynam- 
ic variables than do the P-code versions. This is probably 
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ftestismall» Dri 


CCiesiti.nd]5»»test» AND cbisstestos DO 


because of the extra memory required for the P-code in- 
terpreters, which resuits in less memory available to user 
programs. This test is somewhat misleading, however, 
since for larger programs this situation could be reversed. 
P-code should be more compact than native code, and 
the compactness should atone for the interpreter over- 
head in large programs. (We did not test this hypothesis, ) 
The final benchmark is called BENCHMARK (see 
listing 4), which is an attempt to measure the different 
Pascals' performances in the more realistic applications of 
sorting, disk I/O, and data-structure generation. The 
program first generates a pseudorandom array of 1024 in- 
tegers, then writes it to disk. (Pascal allows writing the 
entire array as a single entity, which turns out to be in- 
finitely faster on our system than writing each element of 
the array individually.) The array is sorted using the 
Shell-Metzner algorithm. The random array is then read 
back into memory from disk (again, as a single entity) 
and sorted using the quicksort algorithm. (Both sorting 
algorithms are adapted from Algorithms Plus Data Struc- 
Text continued on page 352 
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Listing 3: BLOWUP, a program that measures the amount of memory available for dynamically allocated variables. The program 
successively allocates 100-byte blocks of memory until a run-time error occurs. 


PROGRAM blcoeurs$ 
COM IST 
blockzicze-]tue: 
TYRE 
by te-üü..2952; 
bloeck=FHCKED ARRGYC1..blocksize] OF buste: 
blecketer=“block: 
UAF: 
fs blocke tr: 
1-J: INTEGER: 
EEaIIN 
HEISE, 
WHILE TRUE Dr! 
EEGIH 
fuia Cp 13 
Fre 5:721 TO blocksize DO 
EF Ca 32s 
ReSitls 
wy. tela’ a ¥s 
EHL 3 
EHD. 


Listing 4: BENCHMARK, a program that measures performance in tasks that occur commonly in applications programs. The pro- 
gram generates a random array of integers; writes the array to disk; sorts the array with the Shell-Metzner algorithm; reads the ran- 
dom array back into memory from disk; sorts the array with the quicksort algorithm; reads the unsorted array into memory yet 
again, using the integers as keys by whick dummy data are stored in a binary tree; and writes the tree elements individually to disk. 
Along the way, the program displays the array elements on the terminal screen to insure that the disk input/output and the sorts are 
done correctly, as well as to see how fast each version of Pascal can output text. 


FROGRAM benchmarks 3 


CONST 
maxlensth-2124; 
mnaxueccid: C* part of timing rackaase #4 


TYPE 
index=G. .maxlenath3 
vector=ARRAYCindex] of INTEGER: 
linkze^nodes: 
d umm da ta sRmRELURD 
key? INTEGER: 
Trequency? index: 
datafield:STRING[16]5 
END: 
nodezEECORD 
dd: d umns datas 
left:risht:link: 
END 3 
tLimevec@=ARRAYTG@..maxvec] OF INTEGER! Part of timins Package 


VAR 
Vivectors 
root:link? 


nodecountt INTEGER: 
Listing 4 continued on page 344 
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If you want a choice 

in print wheels, 
heres the first choice 
in printers. 


The Diablo 630. 
It’s the first printer that lets you use either metal or plastic print wheels. So you can 


choose the print wheel that’s just right for the job. 

The 630 works as well with a ik n plastic daisy print wheel as it does with an 
88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 

Every 630 has fewer moving parts than competitive 
printers, which makes it more reliable. And it offers unsurpassed print 
quality. NEN with Diablo supplies. And bi-directional 
printing capability. 

So if you want to change your print wheels, you'll just have 
to change your printer. 


To a Diablo 630 printer. 


utl 
"n Mut ` 


SU 
4 
^ 4 


Diablo Systems 


Disblo® and XEROX? are trademarks of XEROX CORPORATION. 
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Listing 4 continued: 
Junki REAL; Fart of timina Package 
t: timeuvec 


Ck define '"rortin' and '"tick' as in PROGRAM Frimes: 


FUNCTION rortinteorts INTEGER): IMTEGER: 
BEGIN 


END: 


FUNCTION tick VAR ti timavecs! REALS 
BEGIN 


END; 


PROCEDURE rarndasenctmemg Vviwertaros 
WAR s: INTEGER: 
1 index: 


FUNCTION randanCUAR seed: THTESER?: INTEGERS 
CONST 
multimelierz 
increment=33 
mod ul us=S19%25 
BEG IH 
random? =seed 5 


eemdicimultirlierx*zeedtinceement» mod modulus’ 


FMD > 


EEGIH €X* randgen *» 
TELA 
FOR i*-1 TO maxlensth DO 
vL[LiJt:-rarndaomtcz»s5 
EMD s 


PROCEDURE writearras UAR uwivector?: 
LIRR 

FiFILE DF wectors 
BEGIN 

rewpitect., vector. dat); 

“a SS 

rFutcf»: 

close f. lacka; 
ENC s 


FROCEDURE readarrayCUAR sreoectar»s 
LAE 
f:*FILE OF vectors 
REGIN 
rezet fs *Vvectoar.,dat® 33 
mete fas 
Wifes 
EMD: 
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Listing 4 continued on page 346 


WE HAVE A HARD-ONE 
FOR YOU! 


WHO MAKES A 
WINCHESTER HARD DISK for 
IBM-PERSONAL COMPUTER. 
TRS-80" MODEL III etc? 


THE VR DATA HARD DISK III 
W/INCHESTER SUBSYSTEM 
6.5 MEG to 19 MEG per UNIT 
FROM $2895* 


5 MEG Winchester Drive Pown 


Supply, Conte og a 0 Controller Ada cst r Enilowo em 
Other Quality Products Quality Products 
Available in the QUEUE 
IBM - Personai Computer IBM - Personal Computer 
2nd Floppy Disk Drive $265.00 Memory Expansion - 192K 
Superbrain & QD D-CON * integral Direct Connect Mode 
Parallel Output Port 99.00 VR-RS232C 
TRS-80 - Model Il TRS-80 Mod lll 
Disk IH Floppy Subsystem 599.00 D-CON * Integral D.C. Modem 
2nd Drive 265.00 Computer w/tntegra! Hard Disk III 
VR-RS232C 75.00 and Disk Itl 
DEALERS & OEM'S INVITED SERVICE © 215-461-5300 


800-345-8102 © 215-461-5300 - PA © TELEX 845-124 


PRICES ae ECT TO CHANGE W/O NOTICE 
TRS-80 - TRADEMARK OF TANDY CORP. 
DISK I}, HARD DISK in, D-CON - TRADEMARKS OF VA DATA CORP 


Wefbmata VR Data Corporation em mm 
> 777 Henderson Boulevard © Folcroft, PA 19032 "Cu ama FF 


Listing 4 continued: 


PROCEDURE shellsartCVAR us:vector»; 
VAR jumrsm»snt*indexs 
tempr: INTEGER: 
done: BOOLEAN: 
BEGIN 
4 utat —mraxlenaths 
WHILE JjumrE?1 DO 
BEGIW 
J umr*zJjdumrEg DIU 2* 
REPEAT 
done: =TRUES 


FOF m:=1 TO <¢maxlensth~iume > DO 


BEGIN 
Ns = umm; 
IF vtmi1»uou[n1 THEH 
BEGIf 
teme:-um35 
v[Imit:-o[nl* 
v[ni1*-temr:* 
done: =FALSE: 
END: 
END:c* FOR Æ) 
UNTIL done: 
ENDS &* WHILE *: 
END: 4* shellsort *» 


FROCEDURPE quicksorttAk viwector ': 


FROCEDURE sortileft.rishtrinde-»: 
UAF lsstindex: 

pito t. temp: INTEGERS: 
BERTI 


S=left3 Ji=rishts 
Fivot:zoL4lefterisht» DIU 273 
REFERT 

WHILE vCil<reivot OCF i:-i-c1; 

WHILE Fiveot&or343 PA J2= 7-13 

IF i¢=J THEN 

BEGIN 

temr:-.u[iJs* 
uL[il:zuLJjl: 
aE.31:temm: 
it=i+1; 
JS Si~ 1] 5 
END: 
UNTIL i»Js 
IF left&J3J THEM sortcleft.»: 
IF itriaht THEN sort¢i, risht33 
EHD; 


EEGIN 
Sortcil-smaxlensth>D: 
EHD; 


Ltsting 4 contínued on page 348 
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Call today. 


United States: 


Arizona 
Phoefix 
California 
San Francisco 
Mountain View 
Los Angeles 
Van Nuys 
Torrance 


Century City 


Kentucky 
Louisville 
Louisiana 
New Orleans 
fda 


Balitmore 
Rockville 


Burlingtan 
Waellesley 
M 

Deiroi 
Southhald 
Minnasate 


Minneapolis 


West 
Downtown 
St. Paul 
Missouri 
$1 Louis 
Clayton 
Kansas City 
how 
Nashua 
Now Jersey 
Cherry Hill E 
Edison 
Morrislown 
Paramus 
Mew York 
New York City 
Penn Station 
Wall Streat 
Grand Central 
Syosset, L I 
White Plains 


Cincinnati 


N Loop West 
San Antonio 


McLean 
Wasi 
Bellevue 
Wisconsin 
Milwaukee 
Canada: 


Toronto 
Don Mills 
Montreal 


602/258-0333 


415/434-2410 
415/969-4910 
213 5500 
213/7B1-4800 


714/231-1900 


303/571-4450 
303/773-3700 


203/522-8590 
203/375-7 240 


202/466-5890 


305/624-3536 
305/491-0145 


404/325-8370 
404/588-9350 
404/953-0200 


312/782-0657 
312/441-6200 
312/886-0422 
312/302-0244 


317/631-2900 
913/688-6885 
502/581-8900 
504/581-6000 


901/727-4060 
301/258-8800 
301/321-7044 


617/482-7613 
617/273-8160 
617/237-3120 


313/259-7607 
313/352-8520 


612/544-3600 
612/392-6460 
612/227-6100 


314/231-4880 
314/362-3800 
816/474-3393 


603/880-4047 


201/845-3900 


212/736-7445 
212/962-8000 
212/557-8611 
518/364-0900 


914/683-8300 
716/263-2670 
216/535-1150 
513/769-8060 
216/77 1-2070 


614/224-0660 
513/461-4660 


918/599-7700 
$03/223-6180 
215/665-1717 
215/268-7250 


412/261-6540 
412/247-4400 


214/387-1600 
214/749-1900 
817/338-9300 
713/626-8705 
713/751-0100 
713/957-9555 
512/344-0217 
703/790-5810 
206/454-6400 


414/27 7-G345 
416/B6S- 1125 


416/425-5730 
514/849-7043 


With compensation rising 
rapidly and sweeping 
technological changes 
occurring practically 
overnight in the computer 
profession, you can 
quickly become out-of- 
touch with salary and 
career trends. Are you— 
and is your salary — 
keeping up? 


If you havent kept in touch 
with computer salaries in the 
past six months or so. you 
might be surprised at the 
changes. 

In our recent survey, 
which polled more than 
50,000 computer profes- 
sionals, new statistics about 
compensation differences 
emerged, Here is a 
sampling: 

» While some computer 
professionals have in- 
creased their salaries 
dramatically during the 
past twelve months, others, 


p 


— = 


—— Ha —U— 


» latest data 
In our new report. 


performing the same type 
of work and having the 
same generat level of 
experience, have barely 
managed to keep pace. 

* While length of experience 
in computing bears a 
direct relationship to 
compensation, type of 
experience is often a more 
critical factor. 


= Some emerging technol- 
ogies—micracomputer 
systerns, for example—are 
having an unusual impact 
on compensation in the 
field. 


Salaries for 48 positions 
are compared. 


1982 salary data for 48 
different position categories 
—at various levels of ex- 
perience and computer 
installation sizes—are re- 
viewed in the report. 
Included are positions in 
programming, software, 


systems design, data com- 
munications, mini/micro 


systems, data base, EDP 


auditing, computer market- 
ing and more. 


it’s free to computer 
professionals. 


The report is available 
without charge. Call today, 


ü Call for your 
FREE report 


r today. 


 Areyou keeping up 
with computer salaries? 


Fi 


y 


and a copy will be mailed to 
you in strict confidence, with 
absolutely no obligation. 


source < édp 


Nodh America’s largest, non-franchised 
recruiting linn devoted exclusively to the 
computer profession. 


The new report is available 
to you without charge. Call 
the office nearest you that's 
listed to the left for your 
copy. Our 28-page Survey 
will be sent to you in strict 
confidence, without obliga- 
tion. [f you're unable to call, 
please write: 

Source Edp, Department B-1 
Two Northfield Plaza, 
Suite 227 

Northfield, Illinois 60093 


Listing 4 continued: 


PROCEDURE treesentVAR root: link: UAR w:oectoar3s: 
Uer 

nodecount: INTEGER: 

iš index: 


PROCEDURE inzert&UnkE refilinki VAR nodecount: INTEGER? pewkeu: INTEGER > 3 
EEGIMH 
IF ref=nil THEH 
EEGIH 
neuwtcmref: 
nodecaount:znodecounttl: 
WITH ref^ DO 
BEGIW 
le ftt=nil: 
riaht:=nil13 
WITH dd Dc 
BEGIN 
datafield: =" @1234567S3HBCDEF’ ; 
kay? =newkey $s 
fresavencyi=1s 
EMD 3 
EHD? 
ENC 
ELSE WITH ref^ DO 
IF newkeytdd.kes THEH insertCleft, nodecount. nawkey> 
ELSE IF newkeysdd.kew THEM inserttrisht,s nodecount» newkes 2 
ELSE ¢*durPlicate kes! update fresuency. *3 
dd.freauencut-dd.freauencset1: 
EHD; 


BEGIH 
roati:=zpnil? 
nodecounmts =6; 
ELE 
REFERT 
L2=i+15 
insert&root:noderczountseorilo5: 
UNTIL i-maxlernsth: 
writelnt&nodecaounts:" distinct nodes created.” ys 
EMD 5 


PROCEQURE writetreetroatitink3: 
Le 
duram tfile:sFILE OF dummasdatas 
counter: INTEGER: 


PROCEDURE traversetcrefr linki VAR counter: IHMTEGER?: 
BEGIN 
IF refi >nil THEH 
BEGIH 
travearsetref*™. lefts counters; 
d urarea file^:zref^.dds 
Fut&gdumrnmne'afils5s 


Listing 4 continued on page 350 
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More performance than you ever 
ed — for 51995. If you're con- 
sidering a DEC" terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind. 
Take our 132-column CIT 101, 

for example. Unlike DEC's VI100" 
it includes full AVO performance — as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe- 
cial characters. Characters m 
appear single-width and double- 
width, double-height. Reverse video, 
blinking, half-intensity and under- 
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non- 
blinking, or invisible to the viewer 

— all under computer control. There's 


raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 80-column terminal 
that like a 132. it's C. Itoh's 
CIT 80, the DEC VI52* emulator 
that's packed with features many big- 
ticket terminals don't offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 


blinking, underline, half intensity — 
even reverse video. You get CIT 101- 
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup- 
ported and ready for immediate 
shipment. So if youre thanking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor- 
poration, 18003-L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 


«X c. ITOH 
ELECTRONICS, INC. 
One world of quality. 


Before you order a V T1OO, 
think twice. 


Circle 62 on Inquiry card. - 
* üpgisteted tradernark of Dégeal Equipmenti or 


Listing 4 continued: 


counters =cauntert+1: 
traversectref*. right: counter? 
EHC; 
EHC 5 


BEGIN 
reweitecdunny files * dumma. data; 
counters =e3 
trayverset root, counters: 
clozetd ums files lacks 
wuritelnicounters records written. 7395 
EHC S 


FROCEDURE disrarrayCUAR vivector>s 
Umm 
bi indexs 
BEGIW 
FOR i:-1 TO maxlenath DO writelncylijss 
EMC s 


PROCEDURE disrtreecetri links: 
EEGIH 
IF Ftirái2nil THEN BEGIN 
disetreetetr’. lefts; 
Writelnatetr*.dd. key >: 
dizrtreemptr^.lsft5: 
EHD s 
EHC; 


EEGIHN 
Junkzz2tick&t»: 


randaencu»5 
writeint’* Random array seneration took *.tickct»o." seg,” 93 


disearraywtyw ss 
writelnc*’*Diselayings array took *,ticktt3,* sec, ? 25 


wWritearray cuss 
writeln’ Writing array to disk took “;tick€t3:," sec." 33 


sShelisortcw3s 
weritelnc* Shell sort took "satick¢t>?.”* sec.’ 33 


disrFarray Cus35 
writeln” Disrlaying array took *®,ticktts.,* sec. * 33 


readarray cys 
writeln¢’ Reading array from disk took *,tickt€td,7 sec." 53 


disrarraywtyw>3 
writelnzZ'Dizrlasins arras took ".tickict5." see," 33 


4uicksortuiu»s 
writeln&^Quicksort took *,tick¢t)s* sec." 43 
Listing 4 continued on page 352 
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Cz commodore 


PERSONAL COMPUTER TI 99/4A 
VIC 20 wiRF Modulator 
(Expands up to 32K) ...*262" 


VIC Phone Modem 


Designed to be the first Computer tor the | 
akilled user, or tha beginner. 


Naw Only 5349?5 


YOUR COMPUTER HEADQUARTERS 
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HEWLETT 
PAL KAAD 


OR 


HP-125 PERSONAL 
OFFICE COMPUTER 


Tha HP 125 ja a new kind of persone! offica 
computer w/VisiCalc? software to in 


lorecasis, budget esilmales & financial 


byBbcom — „pase sue as 152" models. With ite powertull Graphica 
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tama on sale for u vi tims only, and are subjac! to limited avalishility. Not responsible for typagraphical arrors. These ad supersedes all other ads prior to March "82. 
Prices ettactiva az of January 24, 1852. All orders subject to verification and acceptance, Minimum shipping and handling $4.85 


CORPORATE ACCOUNTS ESCORT 


We corry the full line of TI and HP Programmable Colculotors. 


OPEN 
SUNDAY 


Circle 1 on Inquiry card. 


| crease the accuracy & apead, of sales | 


(212) 260-4410 
FREE OUT OF STATE 


800-221-7774 
800-221-5858 
800-223-5661 


PRINTERS 
OKIDATA 


B2A 
Graphics, 120 CPS. Bidirectional, Fric- 
thon å Pin Feed, 80/132 Columns. 518.95 


B3A 

Graphics, 120 CPS, Bidiractional, Fric- 
tian and Tractor, 138 Columna, Taken 15 
inch Paper pce reearss 705.00 


CENTRONICS 


Graphics, 100 CPS M mode, 
Fiphi justitication, FIT . . 599.00 


NEC 

8023 
Pro Wriler, 100 CPS, 136 Column, Parallel, 
Bidirectional, Tractor and Friction, ay H 
Resolution Graphics 

EPSON PRINTERS 
MX-8D, MX-BOFT, MX-100FT .. CALL 

MONITORS 

SANYO 

VM-4508 B" BAW ...... ... . ..159.85 


OM- 6112 CX 12" Green +h wy wate , 989.95 
| OMC-6013 12" Color 4 9 * 3 b ., 448.85 
NEC 
JB 1201 12" Green. cise ssar: 1TB,85 
101201 12* Color b druta , 340.05 


AMDEK 
12" Color 1... ciues, 


f?OW 9 oom o» M om 


*245€^»442- eh 


(t3 


nd. 


Listing 4 continued: 


dizParrasctu»: 
writelnX'Dizrlawirns array took 


3 


readarraycuss 


2.tickCt20." sec.” 35 


uritelnt'Readina array from disk took *,tickitss’ ser, 7 E 


disrarrastu»s 


writeln’ Displaying array took *,tickttas’ 


treeaenCroots yo: 


writeln¢’Generatina binary tree took *. ticks td,” 


disptreet roots 


mec. 7 33 


zec."255 


uwritelnC'Disrlasins tree took '»stickrta.? zec."251 


wuriteireecroot5s 


writeln&"'Writins tree ta disk took 


END. 


Text continued from page 340: 

tures Equals Programs by Niklaus Wirth, Prentice-Hall, 
1975.) After this, the unsorted array is again read in- 
to memory, and the integers are used as keys by which 
dummy data are stored in a binary tree. The tree elements 
are then written individually to disk. The array elements 
are displayed on the monitor along the way to insure that 
the disk I/O and the sorting are done correctly. Display- 
ing the array also measures how fast the Pascal can out- 
put textual information. 

The incompatibilities between the Pascal implementa- 
tions for this program only involved the way the disk 
data were accessed. Slight changes in the program were 
made for opening, closing, reading, and writing to the 
disk files. (Obviously, the changes described for reading 
the clock also had to be made.) 


P 
PROFESSIONAL 
MICROCOMPUTER 


THE BEST VALUE ON THE MARKET 
a Z80 4MHZ e HK RAM 

® DUAL B" DRIVES * 1.2 MB STORAGE 
s 2 SERIAL VỌ * 2 PARALLEL VO 

e OPERATING SYSTEM AND UTILITIES 
MICRO BUSINESS ASSOCIATES, INC 

500 SECOND STREET 

SAN FRANCISCO, CA 94107 

415-857-1343 


A k T FROM $450,00 


Circle 238 on inquiry card. 


INTELLIGENT PRINTER WE 
16,000 BYTE BUFFER | STAND ALONE | 
PARALLEL / SERIAL INPUT (BAUD RATES - 50 to 19,200 


CUSTOM OPTIONS ALSO AVAILABLE 


Lcid EAD & VISA ALLELE 


Circle 406 on inquiry card. 


*rsticktts,* sec.” 33 


Again, native-code compilers were faster in the compu- 
tation-intensive tasks such as sorting and were also no- 
ticeably faster in output to the terminal, All Pascals took 
about the same time to write and read from the disk. 

The four Pascals reviewed here defy classification as 
good or bad; they seem almost to represent different 
philosophies of language implementation. We cannot 
recommend one Pascal over another or say that you 
would find any of them unacceptable for your purposes. 
We only hope that you now have enough information to 
decide for yourself. m 


Updates seem to be published faster than magazines 


are. Some information on new versions of the Pascals 
tested in this article is given on page 356. . . . G.W. 


converts Your - 
Typewrlter Into Printer 


s Finest print quality » Low cost 


s Easy Installation = Quick delivery 
« Fits IBM Sefectric® and Electronic 
Typewriters 
« Models for all popular computers 
« Cali! or write for more Information, 
todayl 
- We export to ah countries - 
INTERNATIONAL INC. 
$115 Douglas Fir Rd, 


Calabasas, CA 91302 U.S.A 
Tet (213) 710-7444 TLX /TwX: $10 494 2100 


BARE BOARD $80.00 


Circle 197 on Inquiry card. 


Qume. Data Trak 


Floppy Disk Drives 


The Data Trak D double-sided double-density drive uses 


State-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability using 5'A" magia. 

Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit shatt 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 
Expanded storage capacity e Two-sided, double-density 


Proven head carriage assembly e Ceramic head with tunnel erase * Dual-head 
flex mounting arrangement » Superior head load dynamics 


Precisa lead screw aclualor e Fast access time — 12 ms track-to-track e Low 
iriction and minimum wear * Low power dissipation 

Additional fealures e Industry standard 5'4” media format e ISO standard write 
protect e Door lock out for media protection e Requires DC voltage only * 
aie Chain up to 4 drives © Heads load on command independent of loading 
madia 


Product Specifications 


Performance Specifications © Capacity: Unformatted: 437.5K or 500K bytes; Qume 
Formatted: 285.7K or 327.7K bytes s Recording Density: 5456 BPI æ Track Den- 


Distributed 
by: 


asap 
computer 
products, inc. 


sity: 48 TPI e Cylinders: 35 or 40 © Tracks: 70 or 80 © Recording 
Method: FM or MFM e Rotational Speed: 300 RPM » Transfer Rate: 
250K bits/ second = Latency (avg.): 100 ms e Access Time: Track-ta- 
track 12 ms; Settling 15 ms © Head Load Time: 50 ms 


The Data Trak Ü double-sided double-density drive uses 


State-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability. 

Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak&is setting industry standards for tap test performance. This superior 
wear performance produces savings on both diskette usage and drive 
maintenance. 

Improved data reliability, resulting from superior amplitude and bit shitt 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 

Expanded storage capacity e Two-sided, double-density 

Fully IBM compatible e IBM 3740 and System 32 drives « IBM 3600 and 4964 
drives e IBM System 34 drives 

Proven head carriage assembly * Ceramic head with tunnel erase + Dual-head 
flex mounting arrangement © Superior head load dynamics 

Fast, precise steal bell drive e Fast access time — 3 ms track-to-track * Low 
friction and minimum wear € Low power dissipation 


Additional features © ISO standard write protect e Programmable door lock e 
Negative DC voltage not required © Daisy Chain up to 4 drives e Side-by-side 
mounting in standard 19" RETMA rack e Compatible with Shugart 
SA850/SA851 


Product Specifications 


Performance Specifications + Capacity: Unformatted: 1.6 Mbytes/disk; 
IBM Format; 1.2 Mbytes/disk e Recording Density: 6816 BPI e Track 
Density: 48 TPI e Cylinders: 77 © Tracks: 154 e Recording Method: 
MFM * Rotational Speed: 360 RPM » Transfer Rate: S00Kbits/sec- 
ond © Latency (avg.): 83 ms © Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms * Head Load Time: 35 ms e Disk: 
Diskette 2D or equivalent 


asap 
computer 


products, inc. 


Gircie 37 on Inquiry card. 


1198 E. Willow, Signal Hill, CA 90806 
Call Toll Free (800) 421-7701 


AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 


(213) 595-6431 or (714) 891-2663 in catitornia 
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Programming Language Terms 

Machine language, also called object code, is binary; it 
consists entirely of zeros and ones. Words made of zeros and 
ones represent both op codes, which define basic operations 
in the processor, and addresses of the data on which an opera- 
lion is to be performed, The accurate reading and writing of 
machine language is difficult. 

Machine-language statements that use the correct op 
codes for a specific processor are said to be the native code 
for that processor. 

Intermediate between machine language and higher-level 
languages like Pascal is assembly language. Assembly lan- 
guage substitutes standard mnemonics—more easily remem- 
bered names—for machine-language instructions. State- 
ments in assembly language are not directly executable. An 
assembler is a program that translates assembly-language 
code into machine code; a macro assembler allows the pro- 
grammer to use a single name to represent a sequence of 
assembly-language instructions, Assembly-language 
mnemonics vary from one processor to the next, and an 
assembly-language program written for one processor will 
not run on another, 

A compiler is a program that translates the programmer's 
statement jn a source language or higher-level language (such 
as BASIC or Pascal) into machine language. The resulting 
machine-language code needs no support software to run 
(except an operating system). Compllers process an entire 
program at one time; the resulting machine-language code 
can be executed only after the whole program is compiled. 


Single-pass compilers complete the translation of a pro- 
gram in source language into machine language in a single, 
continuous operation, Multiple-pass compilers divide the 
process of translation into different stages. The advantage of 
multiple-pass compilers is that they usually reduce demands 
on main memory, though single-pass compilers work faster. 

An interpreter is a program that translates ench source-lan- 
guage statement into machine language as the statement is 
read and then immediately executes the machine-language 
translation of the statement. 

Some higher-level language implementations such as 
CBASIC (from Compiler Systems) and Pascal/M compro- 
mise between the compiler approach and the interpreter ap- 
proach. These implementations compile source code into a 
nonexecutable intermediate code; a separate interpreter must 
then be run to execute the intermediate code, The inter- 
mediate code produced by a Pascal compiler is called P-code. 
Unlike assembly language, P-code is the same for different 
versions of Pascal that use the intermediate-code approach. 

A linker is a program that combines into a single module 
hoo or more program segments that have been separately 
compiled. 

A program library is a set of programs distributed with a 
program language to provide code to perform frequently 
used operations. Programmers save time and labar by incor- 
porating code from the library in programs under develop- 
ment. A linker can incorporate library program segments in- 
to a program whose-other segments were written by an appli- 
cations programmer and separately compiled. 


AT LAST...W: catalog of business software program 


that are easy to use, anos 


SEND FOR YOUR FREE | 
48-PAGE CATALOG TODAY! 


Here's a FREE catalog of serious business 
software far today's moat popular 
microcomputers. You'll find programs for 
accounts receivable, payroll, payables, 

, managerial forecasting and more. 

Each program has been thoroughly tested, 
whether it's a popular best-seller... 

or an exciting new application. And each 
program is complete with all the matching 
business forms end accessories you need! 


A wide selection of proven software 
programs, at direct-by-mail savings... it's 
like having a convenient personal 
computer store at your fingertips. 


To receive your FREE catalog, simply 
call Toll Free 800-323-0628 (In Illinois, 
call 312-377-0990) or circle Reader 
Service Card number below, 


Computer Supplies and Accessories by 
Mail] for More Than 35 Years 


WISHBLE -onscuren surecy conporsrion 


A subsidiary ot Wallace Computer Services, Inc, 3626 Slam Drive » SI. Chares, Minos 60174 
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Circle 403 on Inquiry card. 


ad E 
m -325 


More than four decades of par eh 
ence in magnetic media- B. 
invented magnetic recording 


tape, the forerunner of today's 
vide range of magnetic media, 
hack in 1934, and was the first 


Cross-linked oxide coating — for 
low head wear and long trouble- 
free media life. 


independent manufacturer of 
I[BM-compatible floppy disks. 


a 


Tough Tyvek sleeve—no paper 


Just, no E n 


Special self-cleaning jacket and 
iner help eliminate data errors 
and media wear and tear. 


Total capability — one of two man- 
ufacturers in the world that 
makes both 8" and 5.25" models, 
has tape and disk experience, and 
manufactures floppy disk drives. 


BASF sg 


Double lubrication — lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. 


Bi-axially oriented polyester 
substrate — for uniform and reli- 
able performance year after year. 


Center hole diameter punched to 
more accurate standards than 
industry specifications, for top 
performance. 


For the name of your nearest 
supplier, write BASF Systems, 
Crosby Drive, Bedford, 

MA 01730, or call 617-271-4030. 


100% certification~ every single 
disk is tested at thresholds 2-3 
times higher than system require- 
ments, to be 100% error-free. 


© BASF 


Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs 
Circle 44 on inquiry card. 


Packaging to suit your 
requirements — standard flip-top 
box, Kassette 109 storage case, 
or bulk pack. 


Computer Peripherals 


Pascal Updates 

Each Pascal has been revised and improved in the past few 
months. All of the vendors claim bug fixes, increased speed 
for low-level support routines, and better user interfaces. We 
were unable to test the new versions. Version numbers and 
prices were current as of October 1981, 


Pascal/Z Version 4.0 

An interactive debugger and the ability to segment pro- 
grams nre the major additions to Pascal/Z. The debugger is 
fully symbolic. Among other things, you can symbolically 
display and modify local and global variables (including 
record fields), trace program flow, and display run-time 
memory requirements. 

Overlays, or segments, are compiled separately like 
modules. They are then processed by a system program that 
prepares the memory maps and relocation information 
needed by a host that uses the overlay, Finally, they are 
linked to the host. 

Version 4.0 costs $395. The cost of updating from Version 
3.3 is $50; new manuals are included in the update, 


Pascal/M Version 4.02 

Major enhancements to Pascal/M are an interactive sym- 
bolic debugger, the ability to perform 14-digit BCD arith- 
metic, and an increase from 10 to 40 in the number of pro- 
gram segments permitted. 


Pascal/MT+ Version 5.5 

Several changes have been made to Pascal/MT+ to in- 
crease its power and compatibility with other CP/M soft- 
ware, The compiler has been reduced in size by 7K bytes, 
substantially adding to the amount of symbol table space for 
compiling user programs, Users can‘ compile larger programs 
than were heretofore possible, 

A converter program has been added to the collection of 
utility programs, The new program converts code files pro- 
duced by the compiler to a format acceptable to Microsoft 
linkers. Overlays are now allowed. A program is permitted 
16 overlay “areas” with up to 16 overlays per area. The pro- 
grammer is burdened with supplying code address informa- 
tion to the linker before the overlays can be used by a host 
program, 

The new version can be purchased with a speed program- 
ming kít that consists of a menu-driven program whose op- 


Industrial 


around il. 


Regardless of what marketplace you 
are Staking oul, Its position or size, we 
can help you draw a precise circle 


Why? Because as (he leading 


tions include a screen-oriented character editor, a Pascal syn- 
lax scanner for preprocessing program texts, and an iden- 
tifier frequency counter. The latter can be used, for example, 
to spot identifiers referenced only once in a program, such as 
uncalled procedures or unreferenced variables. 

The manuals have been rewritten with improved indexes. 
Version 5.5, including the speed programming kit, is $475. 


UCSD Pascal Version 4.0 

(Note: Version 3,0 is specially designed for Western 
Digital's Microengine.) 

Major enhancements to LICSD Pascal include an increase 
in the number of segments and units allowed to 255 and 
easier compilation and cross-referencing of units, facilitating 
the development of very large application programs. Pro- 
grammers can also control the residency of segments and 
units in memory through calls to intrinsic procedures. Over- 
lay segments can be protected from being overwritten by 
other segments until the programmer permits, and potential- 
ly time-consuming, annoying disk I/O (due to repeated calls 
to a segment) can be defeated. Chaining is also permitted in 
Version 4,0. 

Procedures for memory management have also been aug- 
mented. One of these permits a form of dynamic arrays and 
should considerably increase the ease of development for 
libraries of procedures operating on arrays. 

Concurrent processes have been implemented in Version 
4,0. Concurrent processes, or tasks, are controlled by “sema- 
phores" (a term coined by E. W. Dijkstra), which syn- 
chronize tasks and control access to critical code sections and 
resources, Semaphores can be associated with hardware in- 
terrupts so that interrupt handlers can now be written in 
UCSD Pascal. 

Intrinsic procedures for redirecting program and system 
I/O have been included. Redirection of system 1/O means 
that the system can be driven from a script in a manner 
similar to CP/M's SUBMIT facility. Redirection of program 
]/O enables the programmer to collect the input to (or out- 
put from) a program from any peripheral device or disk file, 

Additions to the system's utilities include an interactive de- 
bugger, a procedural cross-referencer, and a console screen 
control unit. The documentation has also been completely 
rewritten. 

Version 4.0 costs $500. Preconfigured versions are avail- 
able for a variety af machines. 


Call 
McGraw-Hill 


marketing 
problems? 
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business/technical/pralessional publish- 
ing company, we probably already know 
your markel and can apply our expertise 
lo your research needs. 


Give us a cal! Phone Ann Graham- 
Hannon al 212-897-5401 or write her as 
Director, Marketing Research, McGraw- 
Hil! Research, 1221 Avenue of the 
Americas, New York, NY 10020. 


Research 


wf 
ei 
"Hil. 


ti it’s a marketing research problem, 
we probably ploneered the solution. 


Now... Multi-User, Multi-Tasking 
Distributed Processing Systems 
...at Personal Computer Prices 


TILILLE 


Now you can utilize the storage capacity, access speed and reliability of 
Winchester disk technology ... and the economy and portability of floppy disk 
systems with the Columbia Data Products’ single and multi-user, multi-tasking 
1500/1800 microcomputer series. 

The 1500/1800 product line provides a complete selection of 54% and 8 inch 
floppy and Winchester disks, Z-80A microprocessor architecture, up to 256K 
RAM and DMA disk controllers. Two parallel ports allow for interface of high- 
speed peripherals such as printers and expansion storage, and six RS-232 ports 
give you up to five user stations in a true CP/M® and MP/M* operating system 
environment. The sixth RS-232 port is available for modems, serial printers or an 
additional CRT station. 

With our new microcomputer serias, you can configure your system solution 
by selecting the terminals and printers best suited for your application based on 
cost, appearance, performance and such features as intelligence, video at- 
tributes, graphics (both black and white and color), and ergonomic factors . . . you 
need not compromise any longer, 

Cosi effectiveness, versatility, performance superiority, hardware expan- 
dability, and application flexibillty are now yours from Columbia Data Products. 

And prices start under $900* list per user ... 


CALL US FOR DEALER 
PROGRAM INFORMATION 


* Price excludes display terminals and printers. * Trademark of Digita! Research 


DATA PRODUCTS, INC. 


Circle 80 on inquiry card. 


Columbia, MD 21045 
Tetephone: 301-992-3400 
TWX: 710-862-1881 


Suite 211 


Newport Beach, CA 92660 
5245 


Telephone: 714-752- 
Telex: 692 310 


Home Office: West Coast: Europe: 
CO LU aM BI A Columbia Data Products Columbia Data Products Columbia Data Products 
8990 Route 108 3901 MacArthur Bivd. P.O, Box 1118 


4050 Moenchengladbach 1 
West Germany 
Telephone: 021-61-33159 
Telex: 852 452 


Software Review 


Microsoft's BASIC Compiler 


for the TRS-80 


Mahlon G. Kelly 
268 Turkey Ridge Rd. 
Charlottesville, VA 22901 


| At a Glance 


Name 
BASIC Compiler 


Type 
A BASIC compiler package, including a compiler, hnker, routine 
library file, and run-time package 


Manufacturer 

Microsoft Consumer Products 
400 108th Ave.. Suite 200 

| Bellevue, WA 98004 


Price 
Model i, 5195 


Format 
Model I, 5-inch floppy disk; {also available for the TRS-BO Modet ilj 


Language 
280 machine language 


Computer needed 
TRS-80 Mode! |, minimum of 48 K bytes of memory and ane disk 
drive 


Documentation 
More than 200 pages in a three-ring binder 


Audience 
TRS-80 BASIC programmers who want to increase the speed of 
thet programs 
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Do you have friends who tell you that BASIC is a toy 
language or that it's only for beginners and those too lazy 
ta learn more "sophisticated" languages? Such snobs 
seem to fall into one of three categories: the machine- or 
assembly-language fan who wants to commune directly 
with the hardware and keep track of where every bit 
goes; the structured-program maven who feels that the 
machine must force a person to write well-organized pro- 
grams; and the traditionalist who still thinks that the only 
"real" higher-level languages are FORTRAN, COBOL, 
and ALGOL., 

Machine and assembly languages are essential when 
you need fast execution that can’t be accomplished with a 
higher-level language. Structured languages like Ada and 
Pascal make it much easier to monitor long, convoluted 
programs. 

But we should listen carefully to the traditionalists; 
they probably learned to program on an IBM 650 in 1956 
and have sage minds. Most of them will tell you that 
FORTRAN, COBOL, and the like are superior because 
they are compiled languages that use a computer much 
more efficiently. They forget that BASIC—originally 
written at Dartmouth College as a simple beginner's lan- 
guage for easy interaction with the computer—is now at 
least as sophisticated and as easily compiled as older lan- 
guages. 


IBM’S DOS or CP/M-86? 


Confused about operating system options for Additionally, your ram wil 

your IBM Personal Computer? HAVE IT BOTH | other ds cdveneces Such Bae eae 
WAYS WITH LIFEBOAT'S CP/EMULATOR'^, ubl gated directory displays, and more. The DOS 
CP/EMULATOR solves the problem by permit- — ia peripherals are already installed and DOS com- 
ting you to use all the software written for IBM's 3m mands are fully available. The package even 
contains a utility program to transfer programs 
and data files from a CP/M-86 diskette to a stan- 


PC for both DOS and CP/M-B6. 
> 
This high performance, low cost DOS utility al- dise a" d 


lows you to fully integrate and mix programs. .  ;YM e cin d | 
You can use a DOS editor to write a program, oa NO NEED TO LEARN A NEW SET OF UTILITIES 
compile it under a CP/M-86 compiler and ex- a AND COMMANDS; 


ecute the finished application under DOS, 


CP/EMULATOR extends the scope and capacity MN 
of all of your software. With CP/EMULATOR, MEL 
CP/M-86 programs run quicker with faster file a 

access than with CP/M-Bó itself, 


NO NEED TO END UP WITH TWO INCOMPATI- 
BLE SETS OF DISKETTES; 

NO NEED TO SPEND HUNDREDS OF DOLLARS 
ON CP/M-B6, WHEN CP/EMULATOR COSTS 575, 


NO NEED TO WONDER WHICH OPTION IS 
BEST FOR YOUR IBM PERSONAL COMPUTER. 


oa + dad 
* e B Pu T d 
twm dw. q8 uc 
+ 7 Vi os 
pete > al 


PMATE: Editor-in-Chief 


Perform miracies of manipulation on your keyboard with Lifeboat's PMATE. 


This new generation text editor is the most sophisticated text editor available today and is bristling with features previously 
unavailable on microcomputers, making it ideal for virtually any program or data file editing. 


PMATE's command set inctudes full screen single keystroke editing, horizontal scrolling, automatic disk buffering, macro 
command language, text formatting, expression evaluation, conditional branching, |/O with prompting, and other program- 
ming language constructs. PMATE makes use of 11 buffers for storage, and includes commands permitting work on more 
than one text at atime Unique to PMATE is the facility for user customization. Keystroke functions can be redefined, and se- 
quences can be programmed to directly execute macros. Video commands can be changed, and macro functions can be 
written, to emulate any other editor with which you may be familiar, PATE provides full side-scrolling, and can oe used 
with virtually ANY video terminal on the market. IF you use an editor, you need PMATE. 


PMATE is the only text editor you'll ever need. 


PAAATE-86:5 available for IBM's Personal Computer DOS, SB-B6'^ and MS-DOS'^ Also available Is PMATE for 98-80 and other 
CP/M-80-compatible operating systems. 


Lifeboat Worldwide offers you the world's largest library of software from its offices in the U,S,A., U.K, Switzerland, France, 
West Germany and Japan. 


S640 and 5B 86 are trademarks of 1 lebnat Assoc 


For more information, send to: PATE and PAAATE Sé ave Caciemarks c! Phoen Sattware Asso Lid 
: MS-DCYS is a traciemmerk ef Aeceosalt Inc 
Lifeboat Associates CR/EMULATOR « a trademark of Lleboat AssóCvtes 
1651 Third Avenue CAIM BO Amd CP/M B5 are regeiereg trademarks of Dasal Research Inc 
The ad wes cevaned by DocuSet 
New York, New York 10098 a Copra > 1981 by Wleboat Avocates 


Tel: (212) 850-0300 E 
TWX, 710-581-9594 (LBSOFT NYK) pU... 
Telex: 640593 (LBSOFT NYK) wien 


th. 
FL 


LIFEBOAT HAS THE ANSWER 
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MODEMS 


All Modems connect! to any 
RS232 Computer or Terminal! 


1200 Baud and 300 Baud-Bell 212A 
Style. Penril 300/1200 ............ 5799 
SL pos rete MO -answer Full duplex, 

$232 Phone line connection via standard 
phone jack 1 yr warranty 


Aulo-dial opt on UK wearer wage ’ aie $350 
ae Baud Phone Link .......... 45128 

nginate/answer Sleek, low prohie. 15 ozs 
Hal Hul duplex. Selt test. ASZ3Z Light displays 


lor On Cartier, Test, Send & Receiwe Data 1 yt 
warranty 

300 Baud, USR-330D .............8249 
Onginate/answet/auto-answer Phone ling con- 
Heclion via standard af + yi. warranty 

300 Baud. USR-330AÀ ............. 
Same as USR-330D PLUS Aulo-Dial Gali ta 
quote and technical information on higher speed 


modems and muttiplexors ' 

1200 end 300 Baud. AJ1235 — v - | 
Acoustic Coupler......... $798 Printing Terminals 
Vadic Compatible. Drums pnty The new generation 


1200 Baud. AJ1234 

Acoustic Coup ler... eaeotoeoreen LLLI 

Vadit Compatibte Onginate only 

1200 and 300 Baud, A41286 3719 

Direct connect to phone lines. Vadic. n din: 

Üriginale/ Auto-answer 

1200 and 300 Baud. AJ1259. 

(Ro Modem ...............- re 5818 
ic and Bell 212A campalibla. Griginate! 

Auto-answer Direct connect to phone dines 


.S639 from General Electric. 


Printing Terminals | 


30/60 CPS. GE Terminei 2030 . ....5599 
110/300/60/1200 Baud User selectable Anes per 
inch and chars. per inch True descenders and 
underbning Up to 217 cols per line Top of form. 
veri. and nor. tabs. Friction feed std., tractor 
leed op! Answarback 1 yr warranty on parts 
Nationwide servicing. Extremely compari 15m 
paper Only 22 Ibs UPERIOR TO DEC LAZ4AA 
at lower cast 

120/150 CPS. 

GE Terminet 2120 .............. 
Housed in sama com ines HET pi ine 050 
with all the features of the 2030 PLUS 150 char 
per sec print rate. 

Slash Your Connect Time and Printer 
Delay Time 

Text Editor For GE2030 & 2120 ....5799 
Includes 32M butler incide terminal for data 
receipt and transmission dt up ta S600 baud 
Also Available Recewe only/Printei only ver- 
sions pl GE2030 & 2120 


CRTs 

ADDS Viewpoint.....-..... 

Delachable keyboard Numeric keypad hable 
screen. Cursor control keys — Funttion 
Autc-repeal on all keys 110 to 19,200 baud 
Transparant mode. Printer Por! Compact, 20 
lbs Visual aliributes 

TAB 33218 -ias aa raa rmn $1,99 

15 inch seresn 132 cols x 24 lines 4 eis 
memory Green Phosphor Soft programmable 
eration ee Full editing. Detachable keyboard 
VT52, VTIQO, VT132 compatible Superior 
Seren quahty Smooth Scrolling Horizontal and 


Vertical Scrolling 
Wealsc stock — NEC DEC 
Okidata — Talevideo 
Tolet Altos 
nabyie Computers 


B 
Call tor pricing and technical information 
Visit our mai lor product 
demantiration 
M-F 9. 30-5:00 E — Call for appointmen] 


VISA /MasierCard Accepted. Corporation and Inati- 
tulion purchase orders accepted. Leasing rates 
available on request. Your satisfaction Guaranteed. 
All vig piles may be returned for full credit We 
offer tull service, on-site maintenance plans on all 
equipment. All equipment in stock. 


M. E. ROBOTICS INE 

ae |] P. x OM Pula E 3 — oe | say ES 

| ji |] E L7 E3 USE: JE (13A. d 
CGHENCUACSC. ILL GOB SERVICE 
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Listing 1: A small BASIC program used to demonstrate the 
compiler, 


10 | DEFSNG A-Z 

2  FORI-1 TO 2000 
30 A=I+4+2 

40 NEXTI 

50 PRINT CHRX?7) 


What It Does 

A compiler is a machine-language program that trans- 
lates a higher-level language, such as FORTRAN or 
BASIC, into machine code. This compiled program can 
be stored on disk and run as if originally written in 
machine language. On the other hand, an interpreter, 
used in many microcomputers with BASIC, “translates” 
each line of a program while the program is running. If a 
line is executed many times, it must be "translated" many 
times. 

A compiled program is therefore much faster than an 
interpreted one and uses the computer more efficiently 
despite the lengthy compilation time (which need only be 
done once), Compilation also allows more flexibility and 
offers options unavailable with interpretation. Converse- 
ly, an interpreted program can be run immediately, 
without waiting for compilation, and thus is much easier 
to debug, edit, and modify. Although this may be a poor 
practice, it is a good way to learn programming and is 
usually necessary to refine a moderately long program. 

Microsoft's BASIC compiler gives you the best of both 
worlds. It is now possible to debug and modify a pro- 
gram using the TRS-80's built-in interpreter. Then, when 
it's doing just what you want, it compiles the program to 
get rapid execution. 

I've often wished I could do that with FORTRAN on 
our university's Cyber 172; in fact, I have been known to 
write and rewrite a program in interpreted BASIC until it 
did what I wanted, then translate it "by hand" inta 
FORTRAN for fast execution. 

We can evaluate the Microsoft compiler in five ways: 
ease of use (and quality of documentation); compatibility 
with TRS-80 disk BASIC: speed; added features com- 
pared to interpreted BASIC; and any special quirks, 
bugs, or problems that may get in the way. 

This compiler has many versions; the one I review here 
is the latest available for the TRS-80. It is much improved 
over that machine's first version, and anyone with the 
earlier version can obtain an update from Microsoft for a 
nominal charge. 


Procedures for Use 

The compiler is very easy to use, although that's not 
conveyed in Microsoft's documentation, The compiler is 
really a package of four software modules: the actual 
compiler (BASCOM/CMD); a library file 
(BASLIB/REL); a linker (L80/CMD) that links machine 
code fram the library file to the program as compiled by 
BASCOM; and a "run-time package" (BRUN/CMD) 


YOU CAN'T BUY 
A FASTER 
S100 BUS SYSTEM 


Presenting the LDP 1/2 S100 Bus System: 


SS AA MMEDEEREDEMDEXSBLÁRUDESBBOBDUNBGRRLENEEÜAKLOLÓLOOCTTÉRSÉTCPEELEEEECECCLEULLLEIZSEIEIEELeEELULEÉELB 


Standard features: 
Lightning One CPU 

O 2 Serial Ports 

[F 2 Parallel Ports 

O 128K RAM 
600K bytes floppy storage 
MS-DOS** or CP/M-86* 
operating system 


Options available: 

[] 10 MHz 8086 
5087 — 8089 co-processor 
(onboard, not tacked on) 

C 128K static RAM 

O Multi-user option including 
MP! M-86* 

[i 1.2M bytes disk storage 

O 2.4M bytes disk storage 

O 11.2M bytes disk storage 


Í a Iaa o OUM 
eee 13 = 


Engberg Chae rredeutarhe ef Lomas Duta Pendvce, fax. 
CCP ard MEMKE midemark aj Digital Research. 
*1 AS 3C RS pradesmntrh of Alicrosaft In. 


Circle 219 on inquiry card. 


The LDP 1/2 system incorporates the 
fastest 5100 bus CPU, thc Lightening 
Onc, The Lightning One, when 
coupled with our other fine board 
products offers a level of performance 
comparable to many large 16-bit 


minicomputers. Our multi-user system 


doesnt lose steam as with other &bit 
systems. 


In addition to Lightining performance, 
Lomas Data Products has the widest 
selection of operating systems 
software. We offer borh MS-DOS** 
and CP/M-86* for single user systems 
and MP/M-86 for multiuser systems. 
À wide variety of high-level languages 
are available including: BASIC 


(interpreter and compiler) FORTRAN, 


PASCAL, COBOL, C, and FORTH. 
Call or write for our benchmark 
comparisons with other systems. 


We have saved the best for last: Our 
standard system, the LDP 1 with 
600K bytes of disk storage is available 
for just $4150. 


Dealer and OEM inguiries invited, 


For 16 bit computing 
on the S100 bus, 
come to the leader... 


LOMAS DATA 
PRODUCTS, INC. 


729 Farm Road 
Marlboro, Massachusetts 01752 
Telephone: 617-481-2822 
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The 


Landlord 


Apartment 


Management. 


Software 


Keeping Track of apartment 
availabilities, rent payments, secu- 
rity deposits, leases and other ad- 
ministrative functions consumes a 
great deal of time and attentian 
for apartment owners and man- 
agers. You and your staff probably 
spend countless hours dealing with 
the paperwork necessary to man- 
age your property. 


With the Landiond™ apartment 
management software and an 
Apple il computer, fila cabinets 
full of paperwork and the frustra- 
tions of cumbersome bookkeeping 
procedures con be eliminated, The 
clerical work for your apartments 
con be accomplished with greater 
accuracy ns jr - TW dye 
you presently spend. The Land- 
lord™ will keep up-to-date files on 
apartments and residents as well 
as detailed records of property in- 
come and expenses. 


You'll be able to enter, change. 
or delete Information by following 
the simple English instructions that 
appecr on the screen of the Apple 
Ii". With the Landiord™, your resi- 
dent manager can Instantly deter- 
mine where apartment vacancles 
exist and when additional units will 
become available for rental. The 
Landiord™ also keeps track of 
resident payments, letting you sae 
at a glance who is behind on rent 


automatically each month and 
allow you to monitor the profit- 


ability of your apartments. 


AN 


MIN MICROCOMPUTER SOFTWARE, INC 
58435-A Peachtree Comers East 
Norcross, Ga. 30092 (404) 447-4322 


me 
. Mmatodamar of MIN Bowral Inc. 
Apple ilis ategisteneci wademcaik at Apple Computer, Inc 
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Listing 2: The compiled version of the program shown in listing 1. 


BASCOM 5.23 - COPYRIGHT 1879, 80 (C) BY MICROSOFT - 08542 BYTES FREE 


0014 0007 


ee 


004B ODOF 


005C 0019 


10 DEFSNG A-2 
0014' CALL 34.0 
0017°L00010: 

20 FOR I=} TO 2000 
0017'LODO20: CALL $FASA 
001A' DW H 
0O1C" DW CONST. 
001E'100000: 

30 AzI4-2 
00) E'L00030:; CALL $FADA 
0021' DW Il 
0023’ DW ,CONST. 
0025’ CALL $FASO 
0028’ DW Al 

40 NEXT I 
Q02A'LOO040: CALL S$FADA 
0O2D' DW ll 
QO2F' DW ,CONST. 
0031’ CALL SFASO 
0034’ DW 1i 
0036’ CALL $LEIA 
Q035" DW 11 
0038’ DW ‘CONST. 
QO3D' DW 100000 

50 PRINT CHR$ (7) 
003F*LOo0SO: CALL $PROA 
0042’ LD HL,0007 
0045’ CALL $CHR 
0048” CALL SPV2D 
QO04B' CALL SEND 


00000 FATAL EHROR(S) 
08219 BYTES FREE 


Listing 3: Ihe same compiled version of the program, except with two errors inserted 
to show the response af the compiler. 


BASCOM 5.23 - COPTRIGHT 1979, 80 (C) BY MICROSOFT - 13512 BYTES FREE 


10 DEFSNG A-Z 


00} 4 CALL $4.0 
0017'LO0010: 

20 FOR I«1 TO 2000 
0017'L00020: CALL SFASA 
001A' DW Il 
001C' DW CONST. 
001 E'TOOO0QO: 

30 A142 
Q01ELOO0030: CALL SFADA 
0021" DW I] 

0023' DW CONST. 
0025' CALL $FASO 
0028" DW Al 
40 NXT 1 
error pointer, syntax error SN 
002A'L00040: 


Listing 3 continued on page 364 


NEW PRINTERS. NEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AND VALUE. 


1982 will find more OEM's, businesses, dealers and personal computer 
users turning to MICROTEK than ever before. 


TekWriter-1 


80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1) 


The Tekwriter-1 printer is, dollar for 
dollar, the finest value in the 
industry. And we've proved it by 
comparing the Tekwriter-1 to 

the Er son MX-80. Our print speed 
is 14 lines per minute foster, our life 
expectancy is longer, the character 
sels are the same, ond the 
interface, worranty and printheod 
replocement cost are all identical.” 
But the biggest difference is the 
price. The Tekwriter-1 is about 


$300 less. 


Our extensive testing has proved 
that the Tekwriter-1 interfaces 
problem-free to mos! parallel 
Cenironics and serial (RS-232) 
computers. 


The Tekwriter-] is tough to beat for 
performance ond quality. 


“Dols Source: Epson MX-B0 Operation Mono! 


Parallel $349 
Serial 389 


TRS-80 s o trodemork of Radio Shock, Inc. 

Apple hisa rademark of Apple Computer, Inc 

Aton 400.600 are trademarks of Atari, Inc. 

Nicrosalt is c rodemerk of Microsoft Consumer 
Products, inc, 


2-80 is a trademort of Zing, Inc 
MVisicolt is o kodemork al Personal Solffwara, Inc. 
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TekWritor-2 


NEW! 80/132 Column 


Dot Matrix Printer 


The Tekwriter-2 is perfectly suited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to accept a sheet, 

i 


roll or pin feed paper. Ii has 

a 9-wire dot matrix impact 

print head which produces crisp 
choroclers and has underlining 
capability. The printer is 
manufactured to run extremely 
quietly even while operating at 
peak output levels. 


Tekwriler-2 is especially well suited 
to handle word processing 
applications because of its data 
bufer expansion capobilities to 25K. 
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Listing 3 continued: 


002A QO0F 50 PRINT CHR$47) 
x O02A'LOO050: CALL SPROA 
id 002D' LD HL,0007 
ne 0030" CALL 3$CHR 
s 0033’ CALL $PV2D 
0036 OO0OF 
dx 0036" CALL SEND 


error pointer, FOR-NEXT error FN 
0041 OOOF 
00002 FATAL ERROR(S) 
13286 BYTES FREE 


with additional machine code accessed by the linked pro- 
gram while it is running. 

Compilation is best understood by following a pro- 
gram through the whole process. Programs are compiled 
in many ways, but the following procedure is used in 
almost all cases. (Other options, invaluable when need- 
ed, are rarely used.) First, write and debug a BASIC pro- 
gram (see listing 1). The program is then saved as an 
ASCII file, using the command: 


SAVE “TEST1/BAS",A 


(My most common error is forgetting to save it as an 
ASCII file; also, the BAS extension is needed for recogni- 
tion by the compiler.) After returning to the DOS with 
CMD"'S", the program is compiled by typing the com- 
mand: 


BASCOM TEST2, TEST3-— TESTI 


This will produce a listing file (called TEST3/LST) of the 
compiled code in assembly language (see listing 2) and a 
partially complete and relocatable machine-language 
program (called TEST2/REL) that must be linked to other 
machine code using L80. TEST1/BAS was the BASIC 
source program. 

Error diagnosis is excellent —any errors in the BASIC 
source code will be listed to the screen and shown in the 
listing file (see listing 3). The command: 


L80 TEST2, TESTa—-N—E 


will link machine code from BASLIB/REL and produce 
the file TEST4/CHN (for chain) from TEST2/REL. The 
"—N" and “—E” are "switches" that in turn tell L80 to 
write the /CHN file to disk and exit to DOS. A variety of 
other switches are available for L80 and BASCOM. 
Again, errors will be listed to the screen. TEST4/CHN 
can then be run as a machine-language program with the 
command: 


BRUN TEST4 


Obviously BRUN/CMD must be available any time 
the program is run, but the other programs are unneces- 
sary. Other names could have been used For any file, and 
disk drive numbers could have been specified, Usually, 
all of the names are the same (e.g., TEST/XXX). In that 
case, we create files called TEST/BAS, TEST/LST, 
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TEST/REL, and TEST/CHN. If the compiled program 
runs correctly, the /LST and /REL files can be deleted. 

Although the procedure 1 describe is used with three 
disk drives, the sequence is very similar using one or two 
drives, though disk swapping is necessary. Actually, the 
process is so cumbersome with one drive that Microsoft 
doesn't recommend it. (Microsoft also points out that, for 
almost all purposes, 48 K bytes of memory are needed.) 
Three double-density drives are ideal. I can use drive 0 
for the operating system, drive 1 for the compiler soft- 
ware and Microsoft's FORTRAN and macro assembler, 
and drive 2 for the various programs. 

At this point, the compiler may seem awkward. With 
practice, it's simple to use and any program needs compi- 
lation only once if interactively debugged. Also, the com- 


TIMES (seconds) 
Single Precision 
interpreted Compiled 


integer 
Interpreted Compiled 


PRINT() 45 38 
PEEK 39 14 


A = LEFTS( ) 37 
AlzSIN(314159) — 149 50 


A=|+2 40 
FORJ-—1TO10:NEXT 168 


Table 1: Execution speeds with the above statements 
substituted for line 30 in Listing 1. 
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pilation time is very short in relation to the run time if the 
program is to be run several times. There are some cases. 
however, when compilation is superfluous. For example, 
a program that spends most of its time with disk [/O (in- 
put/output) will gain little speed by compilation. On the 
other hand, a program that does a lot of iterative number 
crunching with little I/O will be greatly quickened. If you 
use short programs or those that wait a long time for I/O, 
a compiler won't help much. 


Flexibility and Documentation 

The compiler is designed to be very flexible; in fact, I 
can't fully describe its tremendous range of options. For 
example, subroutines written in Microsoft FORTRAN 
can be called from BASIC by using the command: 


CALL SUBR (A,B,C) 


where SUBR is the name of a subroutine in a compiled 
(but not linked) FORTRAN program and A, B, and C are 
variables to be passed to the subroutine as sequentially 
declared in the FORTRAN subroutine statement. You 
can write a persona! subroutine library in FORTRAN 
that can be called from BASIC. The ability to write a user 
library of language-independent subroutines is usually 
found only on mainframe computers or very large 
minicomputers, Working with the compiler on a micro- 
computer is much less awkward than it would be on a 
large computer system, This means, however, that L80 
must have a provision for specifying a FORTRAN pro- 
gram that will be searched for subroutines. In other 
words, flexibility means some complexity in compilation, 
and there are a wide variety of different procedures for 
compilation. For example, typing BASCOM and then 
after a prompt: 


TESI2, PR - TESTI 


sends the listing to a line printer. Many other features are 
too complex and lengthy to be described here. 

Unfortunately, this flexibility and complexity mean 
rather unclear documentation. Microsoft has tried to de- 
scribe all of the options, special features, and peculiarities 
of the system before a user becomes acquainted with the 
rudiments. In some instances, the system's complexity 
seems to have confused even the writer of the manual, 

For example, in one section a COMMON statement is 
described in great detail, while another section tells us 
that it's not implemented, In another case, it gives an ex- 
cellent table comparing Level ll BASIC, disk BASIC, and 
"standard" Microsoft BASIC (BASIC-80) with compiled 
BASIC, but several statements and commands that are 
available in compiled BASIC (and BASIC-80) are 
omitted. 

The manual is very complete and includes an intro- 
ductory section (confusing); a technical section (also con- 
Fusing) detailing the features of compiled BASIC; and 
the BASIC-80 manual that gives the syntax of statements 
not found in either Level Il or TRS-80 disk BASIC, but 
with (distractingly) almost everything in the TRS-80 lan- 
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guages described as well. [ spent several days trying to 
decipher some simple features (like the CALL statement 
mentioned above), but everything | needed to know was 
eventually found within the several different sections. 
The software is easily used, but the simplicity is obscured 
by very confusing documentation. In fairness to Micro- 
soft, | have seen much worse obfuscation in documenta- 


tion from CDC, DEC, and IBM. 


Compatibility 

The package is compatible with TRS-80 disk BASIC. 
Disk BASIC is more forgiving in some things, like 
FOR... NEXT loops, but if you use legal disk BASIC 
the compiler will recognize everything (except, of course, 
things like EDIT and CLOAD). CLEAR is not needed by 
the compiler, but if it’s in the source program it will be ig- 
nored and a nonfatal error message will be given (which 
may be ignored). Also, there's no provision for data I/O 
with tapes. There are a few other minor differences, but 


OPTION BASE SWAP 


WEND 
HEAS 
INPUTS 
SPACES 
“INGLUDE 


Table 2: Some statements, commands, etc, supported by 
Microsoft's compiled BASIC, but not by TR5-80 disk 
BASIC. 
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almost any program written in standard TRS-80 BASIC 
will compile successfully, The reverse, however, is not 


true, The compiler recognizes many statements and com- 
mands not used by TRS-80 BASIC, 


Speed 

All compiled programs are much faster, but the compi- 
lation process itself takes some time. The trivial program 
in listing 1 took less than two minutes to compile and 
link. A game using 11K bytes took one minute and 46 
seconds to compile and two minutes and 50 seconds to 
link without a listing file, With a BASIC listing file but no 
object code between the lines, compilation took two min- 
utes and 11 seconds, and the listing file required about 
14K bytes or 13 "grans." It was impossible to compile the 
program with object code; the listing file needed more 
than 100 grans of disk space. This is a problem with the 
compiler that's not mentioned in the documentation; ob- 
ject code listings may need more storage than is available 
on any blank disk. However, it's probably never 
necessary to get a complete listing File with object code. A 

—N" switch after the BASCOM line will inhibit the ob- 
ject code. 

Some differences in run times for various interpreted 
and compiled programs are given in table 1, which shows 
the execution times for statements placed in line 30 of list- 
ing 1. Speed increases vary from more than 40 times, 
with integer variables in simple functions, to less than 
three times faster using SIN, COS, and similar functions. 
Nevertheless, there's always a speed increase that varies 
depending on the program. 


Special Features 

Compiled BASIC has many features unavailable in in- 
terpreted TRS-80 BASIC. In fact, they're not all listed in 
the documentation, Table 2 gives the additional state- 
ments and commands, although they are too numerous 
to fully describe. For example, SWAP( A,B ) exchanges 
the value assigned to the two variables, and transcenden- 
tal functions will return double precision. Perhaps the 
most important are WHILE and WEND statements; they 
allow writing structured program code. Variables may be 
of any length; that is, the compiler will consider J, JOS, 
and JOSEPH to be different variables. This may pose a 
problem when compiling a program that uses variable 
abbreviations; the compiler may recognize more vari- 
ables than were originally intended. 

Microsoft's original BASIC compiler had many 
defects, but all of the problems seern cured in this new 
version. I have some BASIC programs that will not com- 
pile using BASCOM, but that's always because standard 
TRS-80 conventions were not used. For example, Radio 
Shack's backgammon game will not compile because it 
branches to subroutines from within a loop; that is dis- 
allowed but forgiven by interpreted BASIC. Also, some 
things may be mistaken for bugs. For example, | thought 
there were problems with linking because L80 is different 
tor Microsoft FORTRAN and BASIC. But the two act the 
same if a "—R" switch is used with the BASIC version. 
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I've yet to find any "real" bugs—only things that I either 
misinterpreted or didn't understand. 

If you have code that you want to run faster, or if you 
need any of the features like a FORTRAN library, this is 
definitely a worthwhile product. 1f you're not accus- 
tomed to a compiler, compilation may be annoying. But 
this is a professional package, just as flexible and much 
easier to use than some compilers on mainframe com- 


puters. 


Conclusions 

Microsoft's BASIC compiler allows compilation of any 
BASIC program written for a disk-based TRS-80. This re- 
sults in a three to 30 times increase in execution speed. 
The system includes a compiler (BASCOM), linker (L80), 
routine library (BASLIB), and run-time package (BRUN). 
For most purposes, 48 K bytes of memory and two disk 
drives are needed. The package is nearly identical to the 
interpreter that Microsoft designed for the TRS-80. 

The software is readily used by those familiar with a 
compiler and compilation is quick. The documentation is 
confusing but complete, and a novice should be operating 
the system within an hour, Full use of its very flexible and 
extensive special features will require several days’ study, 
which would be reduced with better documentation. 

There are more than 20 features in the package that are 
not available in disk BASIC, including structured loops 
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and calls to FORTRAN subroutines. Because of am- 
biguities in documentation, full use of the features re- 
quires long study and experimentation, 

This is a very professional software package that gives 
the TRS-80 features found only on much larger systems. 
Except for the documentation, the package is superlative 
in all respects. Bi 


A Pubic Surnceot This Magazine PN 
& The Advertsing Council iux 


Red Cross 
is counting 


On you to help. 


GET THE MOST FROM YOUR NEC PC-8001 
WITH RACET communes SOFTWARE!!! 
RACET NECDOS $175 


RACET HECDOS dees more tar your PC-BQ0! than any other DOS. {I's lasier 
more efficiant and easier 10 use. H's loaded with exlra fealures lo lel yay stretch 
Ihe hmils of your system. This advanced operahng system works wrih the ROM 
NBASIC lo give fult compationily with color and other BASIC commands 

USER FRIENDLY -— Emphasizes (nleprity. No MOUNT or REMOVE commands!!! 
Excellent protection irom improper dishelle swapping AGAIN, HELP. FIND and 
REF commands. File password protection 

ADVANCED DESIGN. RACET NECOOS utilizes the computer m the 8031 for mast 
disk 1/0 functions minimizing memory utilization in the PC-8001. The Dynamic 
Transen?! Area (DTA) allows multiple transients to ba scaller loaded and relocated 
in memory pela rar This unique capability optimizes use of valuable 
mamai, m rovides an almost limillass growth potential. 

ADVANCED FEATURES. All DOS functions and commands may be used directly 
^ à BASIC program!!! Special RUN option allows merging of programs, retaining 
all vanabies in memory. Fixed block spanned records, AUTO and DO commands 
Machine language loads and saves, MATPRINT and MATINPU lo disk. Complete 
directary supervisory calis documented and available io the machine 
language programmer, Superzap utllily included. 


CONVERT TRS-80" PROGRAMS TO RACET NECDOS WITH 'PROTRAN' $90.95 
COMPLETE utiltias for fiie Iransler and BASIC program conversion. Modal 1! 
diskettes may ba read direclly. Madel ( and il via RS-232 Translar BASIC 
programs, dala files, or machins language lies. NO support Is provided tor 
conversion of machine language flies ar PEEK' s, POKE's, or USR's 10 function on 
PC-8001. includes Mod !, Mad I and RACET NECDOS Datadisk with completa 
documentation on conversion requirements and syntar dillgrences 


MULTI-KEY SORT 'MKS' $60 
SUPER FAST Machine Language | ertet Sots, Thtes-ke 
eiomenis jn 4 Secands!!! Simpla one-line BASIC functions — 
verbs Mixed ascending and descending keys. 
KFS-60 KEYED FILE SYSTEM $150 


Machine language BASIC ISAM € IDE keyed and sequential access I0 
multiple lites Simple inlertace to BASIC. Binary tree keyoa-lits index system 
provides rapit access to records 


RACET computes sofiwara for (he NEC ia distributed by the Waybera Corporation 
and ts avallable from your local NEC Dealer. 


58} Waybern Corporation 


13811 Enlerprise Dr.. Garden Grove, CA 92643 
(714) 558-4590 « (213) 222-7514 
CHWCLE REAME A RESPONSE GELUMW FOR F REB CATALDO 


sorl on ^00 
RORTY antt SORTC 


RACET computes 
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-UPMANSHIP. 


We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible, 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 


We're 1-up for three 
good reasons: 


1. We always offer a wide selection 
of the latest and best microcom- 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 
If there's anything else we can do 

for you, just let us know. Because 

we're 1-up and we intend to stay 
that way. 
Software Distributors, 9929 

Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 

ATT: SOFT 


For our dealer info package, call 
(213) 559-9330. 


SOFTWARE 
DISTRIBUTORS 


We won't leave you holding the bag. 
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Software Review 


LDOS—Disk Operating 
System for the TRS-80 


The TRS-80 microcomputer has 
evolved from a rather simple, cas- 
sette-based experimenter's delight to a 
complex and powerful disk-centered 
system. With disks came the necessity 
of a DOS (disk operating system) for 
control and communication with the 
computer, The first DOS came from 
Radio Shack, but independent ven- 
dors have since released others. The 
latest of these is LDOS from Logical 
Systems Inc. 

LDOS was created out of need. 
Lobo Drives International wanted to 
market a new disk interface for the 
TRS-80 Model I that supported not 


| At a Glance 


Name 
LOOS jlogical disk operating system} 


Type 
Systems softwarefdisk operaüng system 


Manufacturer 

Logica! Systems Inc. 

11520 Narth Port Washington Rd 
Mequon, WI 53092 

(414] 241-3066 


Price 
5]69 


Format 
5Á-inch floppy disk 


Computer 
TRS-BO Model I or Ill with 32K bytes of 
memory and a disk drive 


Language 
| 280 mechine language 


Documentation 
Approximately 250 pages in à three-ring 
binder 


Audience 
All TRS-BO disk system users 
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Tim Daneliuk 
4927 North Rockwell 
Chicago, IL 60625 


only 5%-inch floppy disks, but 8-inch 
and hard disks as well, Additionally, 
the floppy-disk interface supported 
both single- and double-density 
operation. Át the time of the hard- 
ware design, no existing DOS could 
support this diversity of hardware. 
Therefore, LDOS was created. Orig- 
inally, it started as a debugged and 
enhanced version of VTOS 4,0, How- 
ever, the present version is essentially 
all new code. VTOS users will be 
quite comfortable with LDOS 
because the command structure and 
syntax of VTOS have been largely 
maintained, The present version of 
LDOS supports both the Radio Shack 
expansion interface and the Lobo 
LX-80 interface. It is compatible with 
TRSDOS 2.3. Also, it supports both 
the Percom Doubler and double-sided 
operation. A version of LDOS is also 
available for the TRS-80 Model II. 
lt is always difficult to review a 
software product of this magnitude. I 
hope I have successfully avoided the 
tendency to get lost in infinite detail. I 
will stress the highlights of the system 
based on extensive use of LDOS 5.0.2 
on a Model I and limited use of LDOS 
5.1 on a Model III. The features dis- 
cussed reflect primarily LDOS 5.1. As 
this is being written, this latest ver- 
sion, called 5.1.1 for the Model J, has 
just been released. Therefore, the op- 
erating features of both Model I and 
Model III LDOS are identical. 


The LDOS Command Library 
TRSDOS 2.3 could be viewed as a 

subset of LDOS. Every TRSDOS 

command has been implemented, and 


most have been significantly en- 
hanced. LDOS also provides many 
new commands never previously 
available on any one TRS-80 DOS. 
Table 1 contains a brief listing and 
descriptions of the major enhance- 
ments and extensions found in LDOS. 
The major features are described 
below, 

If you do any assembly-language 
programming, you will find the 
LDOS extended DEBUG a tremen- 
dous tool. All of the old commands 
are included, but many new ones 
have been added, too. Some of the 
extensions are: 


eenter data directly into entire sec- 
tions of memory 

efill a block of memory with a 
specific byte 

@jump over a byte in program execu- 
tion 

elocate first occurrence of a specific 
byte or word in memory 

eprint a block of memory 

esend or display a byte to or from 
any 1/O (input/output) port 

etype ASCII (American Standard 
Code for Information Interchange) 
characters directly into memory 
@compare two blocks of memory 


There is also a disk read/write utility 
that allows reading or writing to any 
sector of any disk, even the directory 
sectors! 

The fact that LDOS supports hard 
disks and 8-inch floppy disks is evi- 
dent in the changes to the DIR (direc- 
tory) command. An unconditional 
call for a disk directory on a 10-mega- 
byte hard disk would be a messy 
proposition. LDOS allows directories 


to make 
it talk! 


Simple commands allow 


Give your computer the you to select from: 
magic of speech with an = 63 different pitch levels 
ECHO™ Speech Synthesizer! m Words spoken monotonically 
There are four new models or with intonation 
to choose from: the ECHO 80 Y = Fast or slow speech output 
(TRS-80 models | & Ill), ECHO 100 e EA a Entire words pronounced or 
(S-100), the ECHO GP (general- spelled letter by letter 
purpose, serial/parallel) and the wDifferentvolumes — 
ECHO SBC (single board computer). a Spoken punctuation if desired 
These join the popular ECHO ll (Apple). ! Speech applications are virtually unlimited, 
ECHO Speech Synthesizers use ranging from education to games to aiding the 
LPC synthesis pioneered by Texas Instruments, handicapped. The flexibility and low price of 
combined with a phoneme-based operating system ECHO Speech Synthesizers make them the logi- 
to provide any vocabulary you desire while using cal choice when adding speech to your system. 
a minimum of your computer's memory. For more information see your dealer or contact: 
The TEXTALKER Speech Generator, stan- STREET ELECTRONICS CORPORATION 
dard with all ECHOs except the SBC, translates [SEC] 3152 E. La Palma Avenue, Suite D 


normal English text to speech automaticaly. 
Circle 362 on inquiry card. 


Anaheim, CA 92806 Telephone: 714/632-9950 


by class and date. For example, a 
directory of only files with the exten- 
sion "/TXT" could be shown. Or all 
files created on, before, or after a 
specific date could be shown. This is a 
real time-saver when you are trying 
to find a specific file in a full disk. 
Any DIR command also shows the 
amount of free space in kilobytes on a 
specific disk, as well as the usual disk 
name, creation date, and drive num- 
ber. 

The LINK and ROUTE commands 
are very sophisticated and offer fea- 
tures normally found only on mini- 
computer and mainframe operating 
systems. LDOS is a device-indepen- 
dent operating system, Each periph- 
eral is seen by the operating system as 
a DCB (device control block) in 
memory independent of the actual 
hardware, This means that data can 
be transferred between peripherals 
(called devices) in any manner you 
want. Additionally, so-called 
dummy-devices can be created so that 
data intended for one destination can 
be made to go elsewhere (a disk File, 
for example) In essence, device- 


independence allows you to redirect 
17/0 any way you like without having 
to rewrite the machine-language 1/O 
drivers, This may sound terribly 
complicated, but it is extremely easy 
to use and offers unbelievable ver- 
satility, 

The ROUTE command allows you 
to change the destination of data. For 
example, routing the video to the line 
printer forces anything normally dis- 
played on the screen to be printed on 
the printer, Another application for 
ROUTE is to send anything from the 
R5-232 serial port to a disk file, in- 
stead of the screen, when the com- 
puler is unattended, LINK is similar 
to ROUTE in function. However, in- 
stead of redirecting data to another 
device, it simultaneously adds a sec- 
ond (or third, or fourth . . .) destina- 
tion device, This would allow you to 
send anything appearing on the 
screen to the printer, too, or vice 
versa. I have a disassembler that only 
goes to the screen, By linking the 
video display to the printer, the disas- 
sembled code appearing on the screen 
is simultaneously sent to the printer, 


Can ECHO to screen while appending, and can back up 1 byte in 


APPEND 
destination fila to merga Scripsit filas. 

ATTRIB Can make files ViSIbla and INVisible. 

AUTO Can disable BREAK key. 

BOOT Software reset "button," Reloads LDOS. 

BUILD Creates ASCII or HEX files for PATCHing, JOL, alc. 

COPY Simplitiad syntax. Can specify LRL. CLONE altributes of source file. 
ECHO characters to screen while copying. Single-driva copy from non- 
syslem disk. 

CREATE Preallocate disk space for a file in eithar kilobytes or number of 
recarda. 

DEBUG Extended signiticantly (see text). 

DEVICE Shows ail important disk-contiguration data. 

DIR Extended significantly (see text). 

DO Used to axecute JCL file, 

BUMP Wil! dump In ASCII. End of text marker can be specified, 

FILTER Modify WO flow. 

FREE Shows amount of space used and avallable, creation date, disk name, 
number of directory entries used and available, free space in K, and 
space map. Can be sant to printer. 

LINK Change I/O tlow (see text), 

LIST Can number (ines, dump in HEX, expand tabs, begin a! specific record 
or line number, specify LRL, and output to printer. 

LOAD Can load [rom a nonsystem disk in single-drive systems. 

MEMORY Can show or modify top of memory. Can display, jump ta, or modily 
specific memory locations. 

PURGE Multiple kil) of files. 

RESET Reconnect peripherals to standard I/O drivers. 

ROUTE Modify I/O flow (see text}. 

RUN Execute tile from nonsystem disk on a single-drive system. 

SET Connect device lo new WO driver routine. 

SPOOL Data spooler (see text). 

SYSTEM Contigure system parameters (see text). 


Table 1: The major enhancements of LDOS as compared to TRSDOS 2.3, Not all 


library features are listed here. 
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thus providing hard copy. The LINK 
command takes 10 seconds to type in; 
writing a new I/O driver could have 
taken days. 

The SPOOL command has many 
uses, but its greatest application is 
when long printouts are required. 
Rather than tying up the computer 
completely while printing, SPOOL 
sends the data to be printed to a buf- 
fer located in memory or on a disk. 
Then, as the computer has time (in 
between keystrokes, for example), 
the data are sent to the printer. You 
can choose the size of the buffer, as 
well as whether to spoo! to memory 
or the disk. When using SPOOL, it 
seems that the TRS-80 is doing two 
things at once. However, it's just 
using time much more efficiently! 
Small-business users will love this 
feature because you can print a long 
report or a general ledger and use the 
computer for other things at the same 
time. 

A final highlight of the LDOS 
library is the SYSTEM command. 
This allows you to customize LDOS 
for a particular installation. The disk- 
drive stepping rate, blinking cursor, 
keyboard type-ahead, and break key 
disable are but a few of the many fea- 
tures that can be configured. The 
final configuration can then be saved, 
Each time that LDOS system disk is 
booted, the configuration is also 
loaded. SYSTEM will be a real 
favorite with a single-drive user 
because it allows you to load many of 
the "/SY5" files into memory. This in 
turn frees a great deal of disk space 
for data. It also has the effect of 
speeding up disk I/O since overlays 
are not being called from the disk. 
Potentially, you could have the full 
operating system at your disposal, 
and about 60K bytes of disk space in 
a single-drive, single-density, 
35-track system. Finally, SYSTEM 
allows you to reassign which physical 
drive is logical drive 0. You must load 
LDOS the usual way, but after that 
anything goes. This will find applica- 
tion among Model HI users who have 
a 35-track drive left from their Model 
I, By making this external drive the 


system drive, the two higher-capacity 


40- or BO-track drives in the Model III 


They're all at your fingertips 
when you join The Source 5M 
America’s Information Utility. 

The Source can improve your elfi- 
ciency, speed your work, and reduce 
expenses in your organization by giving 
yuu access Io personal and business ser- 
vices that run the gamut, From electronic 
mail and discount buying services to 
stock reports and hotel reservations. 
Anu in most cases, you can reach The 
Source with a local phone call using any 
standard microcomputer, communicat- 
ing word processor, or data terminal. 


SourceMail3M,.. faster than 
U.S. Mail, cheaper than most 
long distance calls. 

SourceMail is an electronic mail 
system that lets you send messages to 
other Source subscribers, anywhere in 
the country. Use it to 
communicale with 
your field offices or 
traveling sales 
represenlatives. 
Create your own 
network to clients, 
associales, outlets 
or suppliers. Store 
information for 
later retrieval 
when needed. The Source can even cor- 
rect spelling errors. 

Best of all, communicating through 
The Source can be cheaper than any 
pther method ...including long-distance 
phone, Telex, facsimile, express mail, or 
messenger. 


Streamline your business operations. 

Just feed The Source your figures 
and it will calculate your taxes. cash 
flows, equity capital, lease vs. equip- 
ment purchase, loan amartizations, 
annual interest rale on installment loans, 
depreciation schedules. Use its Model 1 
service for financial planning, simula- 
lion, and analysis. 

You can use The Source's powerful 
mainframe compulers to write and store 

r own prugrams, with computer lan- 

guages like BASIC, COBOL, FOR- 
TRAN, RPGH and assembly language. 
Naturally, we give you a private access 
code so your programs and dala inputs 
ure secure. 


Your electronic travel agent. 

Plan your trips with instant national 
and international flight schedule infor- 
mation. Use The Source Trave! Club5M 
É- to arrange airline 
,"" lickets, rent a car, 
and make hotel res- 
, ervations, Use The 
Source to check the 


J Get news, hot off the UPI wire. 


weather ahead or find _ 


. _ Gain instant access to over 1,200 
information and communication services 
for as little as $4.25 an hour. 


the best place to eat using our electronic 
Mobil Restaurant Guide. 


[nstant access to the stock market. 
Whalever your investments — 

stocks, bonds, mutual funds, T-bills, 
commodities, futures or others — The 
Source will give you 
Updated investment 
informatian 22 
hours a day. We 
go beyond mere 
market quotes IO 
add economic, 
business, and 
financial commen- 
tary by noted econo- Ñ 
mists and securities 
analysts. 


Around the world or around 
the corner, find oul about the latest 
news straight from 
United Press | 
International. € " | 
You can select (PE Pe n 
only the news, busi- e tc E dd 
ness reports, sports — Noa a 
ar features you want... Ny ! 
geographically by date, “ty (f X 
or subject matter. Gel Ihe — 
lalest update within 2'À minutes 
of a filed report, or go back to 
earlier coverage. 


i e al 
Ei NP. 
P cm 


That's just the beginning. 

There's so much morc. The Source 
hus an electronic personnel search net- 
work. It lets you banter your goods and 
services with other businesses. Orders 
hard-to-find technical and business 
books direct from the publisher. Gives 
you a daily review of Washington ac- 
tivities. Lets you order thousands of busi- 
ness and consumer items at discount 
prices. Maintains your stock portfolio. 
And we're improving and adding to our 
subscriber services every day. 


Anyone can use The Source. 

You don't have to know computer 
languages or have programming skills. 
The Source operates on simple, logical 
English cummands. It comes with a 
complete user's manual, categorized 
directory, and private sign-on codes. 

The Source isn't limited to your 
office, You can access it from home, or 
on the road, 22 hours a day. Use it to 
catch up with office work, or for self- 
improvement and family fun. The 
Source will play bridge with you, coach 
your children in foreign languages, 
help select dinner wines, give you Ihe 
latest movie reviews, and more. It's 
amazingly versatile. 


The value with the guarantee. 

For all the communications and in- 
formation services, you pay only a $100, 
one-time subscription fee and $18 per 
hour during the business day when you 
are actually using it. From 6 P.M. to 
midnight and on weekends and holidays 
The Source is just $5. 75 an hour. From 
midnight to 7 A.M. the rate drops to 
$4.25. Minimum monthly 
usagc charge is only $10. 

What's more, we're so 
sure you']] find The Source 
just what you need, we offer a 
30-duy moncy-back guarantee. 
If you're net completely satisfied, 
write us and cancel. We'll refund 
your $100 hookup fee in full, with- 
out m You pay only for time 
actually used. 


See your computer dealer, mail 
coupon, or call for free brochure. 

To learn more about THE SOURCE, 
visit one of the more than 800 independent 
computer stores that affer THE SOURCE. 
Or get aur free 16-page calor brochure and 
index of over 1,200 Source services now 
hy mailing the coupon or calling toll-free 
1-800-323-1718 (In LII. call |-800-942- 
8881) and ask for Operator 91. 

Find out how much THE SOURCE 
can do for you. 


AUTRE” p RTT T CS TOIT N 


Department @-2M 
1616 Anderson Road 
McLean, VA 22102 


Please send me your free 16-page 
color brochure without obligation. 


(name) {Please Print) 


(telephone) 


(Compuny if for business use) 


(address) 


(city/state/ zip) 


— — Do you own a microcomputer, 
termina] ur communicating word pro- 
cessor? 


If yes: 
= imake/ model) 


The Source is a servicemark of Source 
Telecomputing Corporation, a subsidiary of 
The Reader's Digest Association, Inc. 
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softiwa re 


What does ihe Oryx, an African 
antelope, have in common with 
reliable service? They are both 
almost extinct. 

Oryx Software wants to bring 
trustworthy service back to lite. 
We're here to stay! 

GUARANTEED LOWEST PRICES! 
To celebrate our opening, we are 
matching any advertised price. Just 
show us the ad. 


ORDER TOLL FREE - Outside wi 


1-800-826-1589 
SOFTWARE 


Graphpower 

Tax Preparer 8? 
Real Estate Analyzer 
Crealivs Financing 
Ward Processor 
Finincial Projection 
Mail Management 
Micropro Worditar 
Mailmerge 


|— Spellstar 
|  Sugarser it 
| Conlie! Connacter 


Eatywrter (Pro) 
Eatymover 


Microplae Basic 
Execute Sacratary 


Subbogec Fight Simutater 
Speed Star 

Syttems Plus Acc ig Module 
Micropaintar 

Z 


ark i 

Edu-ware (Appia) 

Painter Power 

Invoice Factory 

Locksmith 

Raster Blasier 

SuperCale 

Vistlerm 

Yisiglot 

Vnde 

Visita dy Visipiol 

Magic Window 

Intl Grand Pra 

Eslimater 

A-stat 2 

Super V 

dr Satan 
RP | 


Fea Estate Hice Mhgmi 
rename N or tit 


ting tu Program 
Apple Da 


.. . AND MANY MORE! 


Quoted prices valid lor slork on hand ang sut. 


eet to change without prex notice 
Ask lor our FREE calalog. 
Fw Peripherals see ow other art. pag 470 


a Wisconain temdents add 4% a tau 


» frog ipu n orders - please add 


* Ad 
veil tem Gall regarding athers 


for shipping DEP Solwars and 


We Wisk 
. s. "MasterChurge - (Add 4%} 
* Checks ANM 1-2 weeks lor clearing) 
* COD (Add 4 


TOLL FREE- Outside Wisconsin. 
1-800-826-1589 


Foe Torheia! Inia & in Wisennsin 
715-848-2322 
Oryx Software 

PO Box 186] a Wausau, WI 54401 
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are free to handle data disks. 


LDOS Utilities 

LDOS includes the familiar 
BACKUP and FORMAT utilities, 
which have been greatly enhanced, 
plus several new utilities, Às with the 
command functions, BACKUP and 
FORMAT provide support for larger 
disk drives. BACKUP by class can be 
invoked, for example, to back up 
only nonsystem files. FORMAT pro- 
vides the necessary functions to for- 
mat disks of various sizes, densities, 
and single- or double-sided usage. As 
with most sophisticated operating 
systems, LDOS requires that a disk be 
formatted before a backup is allowed. 

CMDFILE is a utility that allows 
the transfer of files stored on tape to 
disk, or vice versa. Where necessary, 
the utility will offset program loca- 
tions from the tape version to insure 
that no conflict with the operating 
system is encountered. Disk-to-disk 
transfers are also supported. The 
PATCH utility allows modification 
of disk files to make minor changes or 
repairs without having to rewrite the 
entire file. Model III LDOS comes 
with a CONV utility to convert 
Model IIl TRSDOS disks to LDOS. 

A final utility of interest is 
LCOMM. It provides communica- 
tions software compatible with both 
the Radio Shack and the Lobo LX-80 
serial ports. This is not a "dumb- 
terminal" program, but a full-blown 
communications package with fea- 
tures like file transfers and download- 
ing, 


LDOS Filters and Drivers 

One of the unique features of 
LDOS is its ability to “filter” data. By 
loading an appropriate program, it is 
possible to modify data before they 
are sent to a particular device. Three 
such filters are provided with LDOS, 
but documentation is provided to 
help the assembly-language program- 
mer write others. The KEYSTROKE 
MULTIPLY filter allows you to pro- 
gram any key to generate a phrase 
when pressed. I programmed some 
commonly used BASIC phrases into 
my keyboard. By pressing CLEAR 
and G together, the phrase GOTO is 


generated, Another possible applica- 
tion for this filter would be to reduce 
complicated DOS commands to a 
single keystroke. LDOS does provide 
abbreviation for certain commonly 
used library commands such as FREE 
and DIR by means of the MINIDOS 
filter, The third filter is the PRINTER 
filter. Its features include adding a 
linefeed after a carriage return, speci- 
fying the number of characters to be 
printed on a line, and setting the left 
margin of the printed page. 

Logical Systems is also releasing an 
entire disk of filter routines to be used 
with LDOS. This disk will sell for 
$60. It has many extended features, 
such as redefining every ASCII 
character. This would allow, for ex- 
ample, translation from ASCII to 
another data code such as EBCDIC. 
Another filter on this disk allows 
decimal and hexadecimal arithmetic 
while in another program (EDTASM, 
for example). 

LDOS has a provision for loading 
custom I/O drivers as well. With one 
command, it is possible to change 
peripheral control from the LDOS 
drivers ta one you have written. An 
RS-232 driver is provided for applica- 
tions involving the serial port. 


Job Control Language 

It is impossible to do justice to the 
Job Control Language (JCL) feature 
short of writing a separate review of 
it. This is essentially a way of writing 
programs using LDOS library com- 
mands, Let's say you want to load a 
disk, and from then on have hands- 
off operation while the computer up- 
dates your mailing list, realphabetizes 
it, and prints labels. Normally, you 
would have to type in four separate 
DOS and BASIC commands: 


BASIC 

RUN "NEWDATA" 
RUN "ALPHABET" 
RUN "LABELS" 


In LDOS, you simply create a file 
with these commands in it (using the 
LDOS BUILD command or a text 
editor such as Scripsit). Then tell 
LDOS to DO this file and sit back! 
Program execution is automatic. JCL 


" 


fifi 9 


iem 


[o 


- X 


The Serious Business Machine 


Do you have a small computer system that 
operates with mini-floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from 1 to 20 
megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you're a first- 
time computer buyer.) 


Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. lt gives you word processing, inventory 
contro] with bill of materials, mailing lists — all in 
addition to accounting applications: general ledaer, 
payables, receivables, payroll with cost accounting 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done, 


With the Tarbell System you get a Z80 4 Mhz CPU 


with memory management, timer and full interrupt 
capability, 2 RS-232 serial ports with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 


Move Up to Tarhell 


| 


# 


—— | 


The software includes: CP/M™ 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 


Tarbell also offers the MP/M™ Multi-User 
Operating System and 4 additional RS-232 serial 


ports. 


The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor. 


And when you need even more mass storage, 
Tarbell also has a hard disk that's system- 
compatible and provides easy back-up. 


If your business is growing or you need more than 
a few hundred K bytes — it's time to move up to 
Tarbell. Call your local Tarbell dealer for 
competitive prices. 


POM n S 


The One-Stop Shopping Service 


950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 


CP/M and MPM are trademarks of Digital Research 
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also has the capability of prompting 
the user for input from the keyboard, 
to make decisions, to wait for a 
specific time on the clock before ex- 
ecuting, and many other features. 
One application could be running 
long business programs unattended at 
night, This feature alone is worth the 
entire package price. 


LBASIC 

As with Disk BASIC 2.2, LBASIC 
is an adjunct to the BASIC interpreter 
in the TRS-80. It is compatible with 
programs written in Radio Shack 
BASIC, but has extended features 
that significantly enhance the lan- 
guage. 

LBASIC adds many new random 
and sequential file controls. One of 
the best is the implementation of the 
Blocked File mode. In this mode of 
operation, an LRL (logical record 
length) between 1 and 256 bytes per 
record may be selected. This means 
that although the physical record size 
is still 256 bytes per record, you can 
deal with logical records that are less 


than this. Let's say you wanted to 
write a random-access file that con- 
tained nothing but names up to 32 
characters long. Rather than 
FIELDing the buffer for eight separate 
data fields and writing 256-byte 
records, LBASIC allows you to have 
records that are exactly 32 bytes long 
as far as you are concerned, while 
maintaining actual physical records 
that are 256 bytes. Another random- 
access file control, OPEN, has been 
modified to allow the opening of a file 
only if it already exists or, converse- 
ly, only if it does not already exist. 

The sequential file controls have 
been enhanced as well. It is now 
possible to write to the end of (ap- 
pend) a sequential file directly 
without having to first load the file 
into memory, modify it, and write it 
back to disk. As with the random 
files, OPEN can be made dependent 
upon whether the file does or does 
not already exist. 

LBASIC implements some features 
that greatly enhance writing and 
debugging programs. The more com- 


INTRODUCING 


monly used BASIC commands such 
as AUTO, EDIT, and LIST have been 
reduced to a single-letter command, 
and it is possible to single-step 
through a BASIC program. To 
facilitate program documentation 
and debugging, LBASIC includes a 
powerful line-renumber command 
and a cross-reference generator. 

Several totally new BASIC com- 
mands have been added, RESTORE 
lets you go to a specific line of a pro- 
gram rather than always to the first 
DATA statement. When chaining 
programs, it is possible to specify at 
what line of the next program execu- 
tion is to begin. Variables can also be 
passed from program to program 
while chaining. Thus, it is no longer 
necessary to save the variables in a 
file and read them back in when the 
next program has been loaded. A 
final addition is the ability to reset the 
EOF (end-of-file) marker in a random 
file, effectively allowing you to make 
random files smaller at will. 

A final enhancement in LBASIC is 
the extended use of the CMD com- 


EXECUPORT' 4OO 


The little portable that's making a Big Impact! 


e Lightweight — 12 lbs. 

e Compact — 12" by 14" 
footprint 

* Inexpensive — $795 to 
$1195 


e Plain paper Impact printing 
s Multi copy capability 

e 30 cps throughput 

e 80 cps maximum print 


speed {E 
e RS 232 and 20 Ma interface — 
e Multiple type fonts 
© Compressed print " 
e Nallonwide maintenant 

service 


EXECUPORT — first with the best 


CSI 


Computer Transceiver Systems, Inc. 
P.O. Box 15 « East 66 Midland Avenue * Paramus, NJ 07652 * Phone: (201) 261-6800 
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See us at booths 869 and 871 Interface '82 


hree Models Available 


Recaive Only printer (RO) 
2K print buffer 
Up to 9600 baud rate 


Keyboard Sand-Receive (KSA) 


Keyboard Send-Receive (KSR) 
Built-in 300 baud modam 
Dual RJ-T1c phone jack 
Optional acoustic coupler 
Automatic dialing 


Circle B5 on inquiry card, 


r 


T 1 
JJÉ 


E ^ LASTING 
ac MEMORY" 


The LASTING MEMORY" 


uses byte-wide electrically 
eraseable PROM's (E*PROM!s) to bring ease of 
firmware development and non-volatile memory to the S100 
bus. An EEPROM programmer on this 32K (8 bit only) board gen- 
erates all required timing and voltages. Single bytes can be erased and 
written using normal memory write instructions. E7PROM’s can be operated and 
programmed in the same socket. All sockets also accomodate static RAM's and 2716 type 
EPROM’s. Prices for the LASTING MEMORY" start at $299 without memory IC’s. Call or write for pricing on 
additional configurations. | 
Foryour general memory needs, remember THE LAST MEMORY" 64K static RAM/EPROM board for 8 bit 
S100 systems. Prices start at less than $100. 


static memory syStems inc. MC, VISA accepted 

15 So. Van Buren Ave. Suite 209 All prices net, FOB Freeport, IL 
Freeport, Illinois 61032 (815) 235-8713 OEM discounts available 

9 A.M. to 4 P.M. Monday - Friday Dealer inquiries invited. 
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mand. Any legal LDOS command 
that does not affect protected mem- 
ory can be executed from within 
LBASIC. To do a directory, for ex- 
ample, simply type in CMD "DIR". 
You can also load "/CMD" files from 
LBASIC by typing in CMD "filespec". 


Documentation 

It is claimed that of the approx- 
imately $100,000 spent on the LDOS 
project, the manual alone cost more 


than $25,000 to develop. This is not 
difficult to believe because LDOS has 
the best, most comprehensive docu- 
mentation and manufacturer support 
]'ve ever seen for a microcomputer. In 
excess of 250 pages, the LDOS 
manual is plainly the work of profes- 
sionals. It will bring particular joy to 
assembly-language programmers 
because all major system entry vec- 
tors are thoroughly documented and 
all old documented TRSDOS vectors 


Listing 1; The Benchmark program used to compare the speed of TRSDOS and LDOS. 


109 CLEAR 1469 
118 CLS 
128 DEFINT A-2 


130 ' +*+ ProGram to test sPeed of s¥stem w+ 


139 ' Set disFlal deiat 
i460 DODELAY=20A0A 


2800 PRIHTO9 256,"Do You wish to make a &R»aad or <Worite test 


Po sf INPUT MODES 
216 7? Set Read or Write mode 


228 IF MODES="R" OR MODES="r" THEN MODEZO:GOTO 306 
236 IF MODES="W" OR MODE£-"u" THEN MODE=1:60TO 390 


246 GOSUB 9999:GOTO 260 
208 CLS 


31@ FRINT2ZS6." What ts the name of the "L'e to use 7701: INPUT 


FILES 


tal 


348 CLS 
S58 PRINT9256." Which drive shall be used Cd to 7} 77"; 


2a IF LEFTS<FILES, 19¢°A" DR LEHCFILE£2212 THEN GOSUB 59329: GOTO 
Lu 


> INPUT 


DRIVES 
560 IF LENCDRIVESI51 OR UBLCDRIUES5»Y THEM GÜSUB 9999:80]TD0 348 


370 CLS 
380 PRINT3255." What Logical record lendth 61 ta 25657?": 


LRLS 


: INPUT 


390 IF VALCLRL$)<1 OR UBLCLRL$»22955 THEN GOZUB s999:u0TO 370 


400 CLS 


410 PRINTaZ256." How mand records shall be Processed 7?'":: INPUT 


REC 


420 IF MODE THEM CLS:PRINT4d256,." If the file exists do You want 
it KILLED (Y/N? ??"fI:IMPUT KI$: 


436 IF Ki$-"V" DR KIga"UM 
500 CLS 


920 PRINT@384, 
938 PRINT@St 2: 
540 PRINT@640, 


ELSE GOTO 580 
THEN KI=1 


316 FILE$=FILE$+": "DRIVES: PRINTAZ56. " Fi tename 1 


";FILES£ 
" Record size : "*LRIS 
" # of Records: "REC 


* FLie MODE s "t:IF MODE 


THEM PRINT"WRITE" ELSE PRINT“ RERD" 


556 PRINT: PRINT" IS THIS CORRECT CYH P?" 
THEN RUN 
THEN ON ERROR GOTO 15888: IF MODE THEN KILL FILES 


369 IF GJj$-z"n" OR 
606 IF KI 
601 ON ERROR GOTO ð 


SB? IE TS iu HELLO M a, "GOODBVE Wu 


BOS="N" 


*IHPUT 3034 


685 SIZE-URLCLRLS2:1F LRL $s"256" THEN LRL$z"" 


618 OPFEH"r".1.FILES.UBLCGLRL£SP:FIELD $1, 


620 
638 
640 


698 


PRINT@Z59, "START $“ TIMES 
PRINTa2416, "FINISH 2"; 
PRINT42544, "RECORD Su 

IF MODE THEN See 


SIZE-1 AS RECS 


ToO FOR L=1 TO RECIPRINTASS2,L3:°GET 1,L: IF REC$-Q£ THEN 1060 


ELSE HEXT:CLOSE:GOTO 964 


800 FOR L=1 TO REC?PRINT@ S52,L3'LSET RECS=STRECLI+"This tis a 
test of fite handling in Basic": PUT 1,L* HEXT: CLOSE: GOTO 9606 
980 PRINTa4d24; TIMES; : PRINT2988, 3 3 EHD 


1008 PRINT" E R R OR "GOTO 90A 
9999 CLS:PRINT24808," INUuRL TID 
10000 FOR TIMER= 1 TO DOCELAY!NEXT ' PAUSE 


10001 CLS:RETURN 
15000 RESUME NEXT 
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have been maintained. (I gained a 
great deal of insight into TRSDOS by 
reading the LDOS technical section.) 
The nontechnical user is by no means 
left out though. The manual is ex- 
tremely readable and full of good ex- 
amples. 

The documentation is further sup- 
ported by a toll-free telephone num- 
ber, an excellent update policy, a 
Micronet bulletin board, and a 
quarterly news magazine. The phone- 
in customer service is available for 
four hours daily, The magazine is free 
for the first year, New releases of 
LDOS can be obtained by sending $5 
and the original master disk to the 
manufacturer, If you prefer, you can 
update LDOS by logging in to Micro- 
net and copying the updated version 
at no charge. Ás newer versions of 
LDOS become available, existing 
owners will be able to upgrade to the 
new version for a nominal fee (de- 
pending on the nature of the new 
revision). In short, the LDOS docu- 
mentation and support system have 
no peers. They can be expected to 
become the standard by which all 
others are measured. 


Benchmarks 

LDOS boots quickly and seems to 
operate quite efficiently. One of its 
nicer features is the fact that the real- 
time clock is kept on during disk I/O 
operation. While this keeps the clock 
much more accurate than other sys- 
tems, it can lead to a rather mysteri- 
ous problem. If the disk drive is turn- 
ing at exactly 300 rpm (revolutions 
per minute), the ínterrupt for the 
clock can occur at the same time the 
directory track becomes available to 
be read. This can result in long waits 
during disk I/O. The problem is rem- 
edied by reducing disk-drive speed by 
several rpm. The first quarterly 
magazine includes a BASIC program 
that indicates drive speed allowing 
you to see if your drives need a slight 
readjustment, The 15 minutes it takes 
to do this minor correction is a small 
price to pay for the added clock accu- 
racy, though, and the problem is in- 
termittent and minor at most. 

Listing 1 is the Benchmark program 
used to compare the speeds of LDOS 


Price 
Performance 
Reliability 


— a 
TOSHIBA 
DESKTOP 
COMPUTERS 


b 


CMC IS MEETING TODAY'S 
HIGH STANDARD OF 
EXCELLENCE WITH TOSHIBA, 
CMC'S OWN SUPERFIVE AND 
SUPERTEN, 5- AND 10-MBYTE 
MICROCOMPUTERS, AND 
OTHER FINE PRODUCTS 


CMC International offers dealers tha naw Toshiba computer lina, 64k RAM, 80x24 12'' green 


CP/M® -based micros with lots of flexibility...your choice of one — 1-200 phosphor screen, complete with 
or two drives, either 5% or B inch. Toshiba computers come with CP/M, MBasic80 and CBasic. 
C/PM, Microsoft BasicB0 and CBasic® . We're proud to offer a Model 3 Model 2 
system with day-in, day-out dependability, backed by one of the One 5'4''280k Two 514" 280k 
world's largest electronics manufacturers. And, we offer a com- Disk Drive Disk Drives 
prehensive dealer program including parts and module inventory, List *3700 List *4500 


| and prepaid freight for warranty repairs (if you ever need it). 
64k RAM, 80x24 12'’ screen, 


ALSO DISTRIBUTING: andon TEN T-250 complete with CP/M, MBasic80 | 
«NEC “Ganges MAIN i and CBasic. 
eDysan . eAccounting Plus Model 3 Modsi 2 
* *Superbrain ePaachiree E T 
‘im m cmn LP. 
YOUR STOCKING DISTRIBUTOR List *4760 List *5750 
lę * ) A Division of Computer Morkating Corporation — EXCELLENT DEALER DISCOUNTS 
C MC To Order Cail Toll Free 
pu 1-800-426-2963 


11058 Moln, Suite 125 Bellevue, WA 98004 PHONE (2068) 453-9777 TELEX: 152 556 SEATAC 
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and TRSDOS. Table 2 is a summary 
of the results of that benchmark. For 
the Model III, TRSDOS 1.3 was used. 
The Model I benchmark presented a 
problem since TRSDOS 2.3 does not 
officially support variable LRLs (i-e., 
logical record lengths less than 256 
bytes). The latest version, TRSDOS 
2.3B, does support variable LRLs on 
the Radio Shack Compiler BASIC 
package, but not with the interpreter. 
Variable LRLs are partially imple- 
mented in TRSDOS 2.3 and 2.3B, but 
they cause errors to occur. In in- 
vesligating this, 1 discovered that it 
was possible to write records in this 
file mode, but not to read them, Fur- 
thermore, the write procedure ap- 
peared to work fine, except that when 
the file was to be CLOSEd an error 
message appeared. Consequently, the 
timings given for TRSDOS on the 
Model I should not be treated as true 
benchmarks. They are included here 
only as a point of interest. It is in- 
teresting to note that, even with the 
errors being generated, the figures for 
the Model I and Model III are remark- 
ably similar. This seems to indicate 
that, if Radio Shack ever imple- 
mented variable LRLs on the Model I, 
no significant improvement in effi- 
ciency could be expected unless the 
entire procedure was rewritten, 


Summary and Conclusions 

It is probably apparent that I really 
like LDOS. It is by far the most so- 
phisticated piece of systems software 
available for the TRS-80 (and prob- 
ably for any computer priced under 
$5000). It offers unprecedented fea- 
tures, giving the TRS-80 new applica- 
tions previously impossible without a 
massive programming effort, | had 
been considering selling my Model I 
and upgrading. After using LDOS, it 
became apparent that, while I might 
improve the hardware, 1 would be 
hard-pressed to come up with a more 
usable and better supported system in 
an affordable price range. 

Specifically, LDOS offers these 
unique features: 


eA user-oriented DOS that doesn't 
require in-depth technical knowledge 
to use well. 
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e Á level of documentation and tech- 
nical support almost unheard of in 
anything but minicomputers and 
mainframes. 

eVirtually problem-free operation. 
In the months I have used LDOS, the 
only problem encountered was the 
disk-speed problem mentioned 
earlier. 

eThe possibility of true portability 
between members of the THR5-80 
family, as well as some S-100 com- 
puters, Versions of LDOS for the 
Model II and certain 5-100 computers 
are planned. These will probably be 
CP/M-compatible to some extent and 
will allow transporting data disks be- 
tween any machines running under 
LDOS (provided the media are com- 
patible). 

& Àn exceptional bargain! If the in- 


Model IH 
TRSDOS 1.3 


Real Clock 
Time Time 


Function Time 


13:233 2:09 


2000 Records 


Wrile To 
Existing 

File 

LRL 22 

200 Records 


Head 
Existing 


200 Records 


Wrile 

New 

File 

LRL = 258 
100 Records 


Read 
Existing 
File 

LRL = 256 
50 Records 


LDOS 5.1 | TRSDOS 2.3B 


Clock 
Time. 


dividual features of LDOS were 
bought separately, the price would be 
near $1000. The SPOOL feature 
alone would cost almost as much as 
the complete LDOS package. 


It is difficult to conceive of a 
TRS-80 user who would not benefit 
from LDOS. In fact, the overall pro- 
gramming efficiency should at least 
double, Even if you are using another 
advanced DOS, it would be worth- 
while to look into LDOS because its 
advanced features are yet to be 
rivaled in any one competitive oper- 
ating system. lf you are about to pur- 
chase a disk system or a new DOS, 
you'll find LDOS to be a professional, 
debugged, and efficient tool that will 
free your time and talents to write 
better applications software. 


Model | i 
LDOS 5.0.2 


Real Clock 
Time Time 


Real Clock 
| Time Time 


U37 — 138 


Table 2: The results from the Benchmark program, Times given are in minutes and 


seconds. Blank spaces indicate tests not run on the Model III, or not possible with the 
Model J. 


Double your 


disk storage capacity... 


If you have on Apple, TRS-8O, Zenith, North Star or 
any other single-sided 5%" disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works Just like your 
present disks, except you can fip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can hatve your disk requirements. And save 
money, 

Each disk comes with some impressive specifica- 
tions: They're certifled error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
signiflcant wear. And precision fabricated with such 
standard features as reinforced hub rings. 


simply by switching 


to Omni's new 


reversible disk. 


Call Omni toll-free today. Get premium disks, Twice 
the capacity. A full money-back guarantee. 
Unbeatoble price. And if you order a ten pack now, 
a free $5.00 storage case as well. 


OVINI 


Omni Resources Corporation 

4 Oak Pond Avenue, Mifoury, MA ©1527 

(800) 343-7620 In Mass. (617) 799-0197 

Dealer Inquiries invited. 

Software Houses: We also offer duplicating and 
formatting services. 


$26.OO-Five pack 


(Equivalent to 1O single-sided disks) 


$50 O00-Ten pack 


(Equivalent to 2O single-sided disks) 


Free 


Protective plastic 
storage case with each € 
10 pack ordered by 
5/1/82 


Order toll-free (800) 343-7620. 
in Mass. (617) 799-O197. 
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Send the following Filp/Floppy disks. 

I understand they have a full 9O day money-back 

guarantee if I'm not completely satisfied. 

System & model # ^— /—— ./ . —. .«— o 

—_Five pocks @ $2600 $0 0n 

— Tan packs @ $50.00" $ 2 
"includes piastic case 

Shipping and handling s. X0 

5% sales tox (Mass. ony) $ 

Total §_ EE 
S COD: 
—  . Visa 


Exp __ 


— Check (to Omni Resources) 
— Master Card 

Card #* 

Name 

Address 


Tel 


Software Review 


COBOL for the 
TRS-80 Models I and III 


COBOL on a TRS-80 Model I? Yes, 
I was skeptical myself. Visions of 
COBOL's notoriously verbose source 
code rapidly filling memory and flop- 
py disks led me to believe that Radio 
Shack had probably exceeded the 
limitations of the TRS-80 this time. 1 
have been surprised in the past by 
some things people have converted 
from mainframes and minicomputers 
to microcomputers, but COBOL 
seemed like too much. Now, after 
substantial use of the system, I can 
happily report that Radio Shack's 
COBOL package is professionally 
done and well suited to the TRS-80. 

COBOL is the most widely used 
programming language in the world, 
Over the years, the American Na- 
tional Standards Institute (ANSI) 
CODASYL committee has overseen 
the evolution of COBOL into a 
powerful language highly suited for 
business applications. It is particular- 
ly strong in its file-handling capabil- 
ities. Also, Radio Shack has an- 
nounced that all the business- 
application software it develops in 
the future for the TRS-80 Model II 
will be dane in COBOL. 

Radio Shack COBOL (RSCOBOL) 
is a complete COBOL program 
development system. It implements a 
substantial portion of the ANSI 
X3.23-1974 COBOL Standard (the 
most recently approved standard). 
The package contains two 5%-inch 
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Rowland Archer Jr. 
Flint Ridge Apartment 59 
Hillsborough, NC 27278 


floppy disks for the TRS-80 Model ! 

and one for the Model III. My report 

is based on the use of the Model 1 

system. The Model Il] version is sup- 

posed to be functionally identical. 
The disks contain: 

1. CEDIT, a line-oriented text editor 
for preparing COBOL source pro- 
grams. This editor is similar to the 
one provided with the Model | 
EDTSAM (Editor-Assembler) pack- 
age, with tab settings for COBOL 
and several additional commands. 


At a Glance 


Mame 
RSCOBOL 


Type 
TRS-80 COBOL development system 


Author 

Ryan-McFarland Corporation 
Software Products Group 
Aptos. CA 95003 


Distributor 

Tandy Corporation 
One Tandy Center 
Fon Worth, TX 76102 
(817} 390-3583 


Price 
5199 


Software 

All software needed to run COBOL on 
both Mode! | and Model Itt TRS-BOs, pro- 
vided on three 54-inch floppy disks. Thus 
includes a liné-onented text editor. 


2. The RSCOBOL compiler supplied 
in Z80 machine-language format. 
It produces an object file, listing 
file, and cross-reference list in a 
single pass over the source code, 

3. The RUNCOBOL run-time pack- 
age, including an interactive 
COBOL debugger. The output of 
the RSCOBOL compiler can be run 
immediately with no need to go 
through a linking/loading phase, 
such as the one required by Radio 
Shack's FORTRAN package. 


overlayed COBOL compiler, interactive 
COBOL debugger, and runtime package 


Software Format 

Model | version requires TRSOOS 2.38, 
which is provided with the package; 
Model tli version requires TRSDOS | 1, 
which is also provided. 


Computer 
TRS-BO Model i or III with 48K bytes of 
RAM and at least two disk drives 


Documentatíon 

Concise bur complete explanabon of 
system operation, lengthy and thorough 
description of language; written in the 
style of a reference manual, not a ruronai: 


36B pages. 


Audience 

Programmers in need of a COBOL 
development system for the TRS-80 
Mode! f or Iii 


Interested in computers or robotics? Looking for info on 
hardware, software, theory, and applications? mim 


| Miu E On Reale 
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BOT "m 
itenim ur s! $15.95 
wilh enperime List tL "5 


; editions, filled with up-to-the-minute infa : 
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PERSONAL CIMIPUNK 


1251 
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3h MORE Tested, 

Ready-To-Run 

Game Programs 
in rar 


> = = — 


1220 
Hon $12,495 


nes — 1161 
List $5.95 List $12.05 


No 


7 very “good r reasons to try 
The Computer Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save up to 75% on books sure to 

increase your know-how 

- Satisfaction Guaranteed. All books returnable within 10 

days withoul obligalion 

* Club News Bulletins. All about current selections—rmains, 

alternates, extras—plus bonus offers. Comes 10 times a year 

with dozens of up-to-the-minute titles you can pick Irom 
* "Aulomatic Order". Do nothing, and the Main selection 

will be shipped automatically! But . . . if you want an 

Alternate—or no books at ali—we'll follow the instructions 

you give on the reply form pravided with avery News 

Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 

book purchased after fulfilling membership obligation, and 

qualify for discounts on many other volumes 

* Extra Bonuses. Take advantage of added-value promo- 

tions. plus special] discounts of software, gnmes, and more 
* Exceptional Quality. -All books are firsi-rate publisher's 
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List S1B.D5 


Lis! $12.91 


The (sb mputer Enoh (alu offers you an incredible 
range of computer books and a huge variety of tapes 
and disks . . . ALL at low, low member prices! 


Select 6 fact-filled books 
for only $ 2 95 (total value up to $111.70) 
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1741 
Lisl 510.95 


1343 
List $16.83 


12590 
Lint £15 97 


IC TIMER 
EDS 


=k GM: ER di 


/ E 
w P Ay 


v1 


ucaocouporaas ] 


AMATEL UR | 


inaa 
77 {taliensins 
V lor 
TR5-80 “Apple fPE F 


Te ANY 


12735 


List $14.95 


List $13.85 


1251 
1101 11805 
List 512, as List $16.95 


List $15.95 


= = TED tio TO SOLVE 
| ILLUSTRA 
UI | DICTIONARY OF 


1303 
List $143.95 


1068 
Lis! $13.95 


Se UD UR ee ee UD ee ee D 


( | THE COMPUTER BOOK CLUB 


List $112.55 


Blue Ridge Summit, PA 17214 
Please accept my membership in the Computer Book Club 
and send the 8 volumes circled below, | understand the cosi 
of the books selected is $2.95 (plus shipping/handling). If 
not satisfied, | may return the books within ten days without 
obligation and have my membership cancelled. [ agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months. and may resign any time thereafler. 


554 9885 1000 1050 1053 1070 1088 1101 1108 
1141 1160 1169 118? 1191 1195 1200 1209 1228 1250 
1251 1275 1277 129D 1303 1305 1332 13133 1441 


Name Phone 


Address 
Cily 
Stale Zip 


(Valid for nuw members only. Foreign and Canada ad4l 20%. Orders outside L! 5 
or Canada musl be prepaid with intarmalional money orders in LS dollars.) 


THE MOST POPULAR 
SUBROUTINGS IN BANC 


105 
List $10.95 


Wr MICROPROCESSOA 
| SOFTWARE & 
HARDWARE PROJECTS | 


PC p.- 


"bur 


554 
List $21.95 


dio S 


aA. el 
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Circle 4 on Inquiry card. 
more... 


SPECTACULAR 
OFFERS 


BASF O WABASH 


Ai MAXELL OPUS 


We stock the comptete lina of BASF diskaties, 
reei-to-ree! tapes, mag cards, disk packs and 
cartridges. We also carry 
WABASH products, All are 100% cartifiad and 
fully guaranteed. 
Box of 10 diskettes: LM g” 
$20 $21 
= ep 
WABASH se/ad . 
MAXELL . TOO LOW TO QUOTE. "CALL. 
534 "-10 sactor-now available 


Sectoring must be specified. 


54" or" Vinyl Storage Papes . 2.) 


LIBRARY CASES 


B" Kns-agttal $2.99 
£4 * Mini nali sli ; 


HARDHOLE DISK PROTECTORS 
Reinforcing ringa of tough mylar 


protact disk hole edge from 


DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error-free operation. 


SM OTR sisao oa $19.50 


Gul B cassettes, C-10 
Sonic, and Cassuilo8 
Library-Alburn, ~ illustrated, 
far only ......, 8S8 


SNAPAT POWER CENTER 
Turns 1 outlet into 6. Wall 
mount or portadls. Circull 
breaker, lighted switch and 
UL approved. 
A"xA"x2^.....- "bak umm E 


We also offer printer ribbons, printwheels, 


lype elements, equipment covers, power con- 
soles, paper suppiles, storage and filing equip- 
ment, lurniture and many other accessories 
tor word and data processing sysiems. Writa 
for our free catelog. 


VISA « MASTEHCHARGE = MONEY 
ORDERS = CEATIFIED CHECK » FOR 
PERSONAL CHECKS ALLOW TWO WEEKS 
» C.D.D. REQUIRES A 10% DEPOSIT =" CAL 
RER. ADD 6% SALES TAX * MIN $2 
SHIPPING & HANDLING * MINIMUM 
ORDER $10 * di PELLE ION Md 
R FULL REFUN 


ABM 


PRODUCTS 


8868 CLAIREMONT MESA BEYO 
SAN DIEGO, CALIFORNIA 92123 


Toll Free 800-854-1555 Order Only 
Fur Inlormatign or California Orders 
(714) 268-3537 
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MAXELL, OPUS and | 


A New TRSDOS? 

TRSDOS 2.38 is being provided 
with RSCOBOL, the new RSBASIC 
Model 1 BASIC Compiler, and the 
Series 1 Editor/Assembler. Each of 
these packages requires TRSDOS 2.3B 
and will not run under older versions 
of TRSDOS or other disk operating 
systems from alternate vendors {at 
least not at the time of this writing; the 
alternate DOS vendors will probably 
do something to remedy this 
situation). 

Because of its dependence on certain 
features of TRSDOS 2.3B, the 
RSCOBOL package cannot be used 
without modification on systems that 
support double-density disk storage on 
the Mode! I, such as LDOS and 
NEWDOS/80, although the extra disk 
storage would certainly be useful for 
this package. 

A utility, UPGRADE, is provided to 
convert a disk made with older ver- 
sions of TRSDOS to run under 2.38, 
However, once the disk is upgraded it 
can no longer be used with an older 
TRSDOS. UPGRADE also deletes any 
system (TRSDOS) files that happen to 
be on the disk being upgraded. 
Therefore, make sure you really want 
this to happen before you run the pro- 

! 

The major change to TRSDOS is in 
the way it maintains the end-of-file 
(EOF) information in a disks direc- 
tory. The old systems maintained a 
Z-byte count of sectors in use by the 
file, plus a I-byte offset of the last byte 
in use in the last sector. The new 
system maintains these 3 bytes dif- 
ferently. Together, the 3 bytes com- 
prise a true total byte length of the file; 
if the EOF offset byte is not zero, the 
sector-count byte is one less than it was 
under the old system. 


New TRSDOS 

One of the biggest surprises of this 
package was the introduction of a 
new version of DOS (disk operating 
system) for the Model I, TRSDOS 
2,3B. I had seen no mention of this 
upgrade when I purchased 
RSCOBOL. Although this new 
release is only slightly different from 
TRSDOS 2.3, one of its changes is 
significant enough to make 2.3B disks 


Ironically, this is the way Apparat's 
NEWDOS systerns have always maim- 
tained the EOF internally., It was a 
"correction" to TRSDOS 2.1 noted in 
the documentation for NEWDOS 2.1, 
released more than hwo years ago. 
NEWDOS systems, hoyoever, convert 
the EOF data to be compatible with 
TRSDOS 2.3's “incorrect” method 
when they write the EOF to the disk 
directory. This makes NEWDOS- 
creqted disk files compatible with 
TRSDOS 2,3 and earlier systems, but 
incompatible with TRSDOS 2.3B— 
which uses fhe NEWDOS EOF method 
not only internally, but also in the disk 
directory. If you are confused, imagine 
the fun this creates when you have 
disks generated by both systems in 
your library! 

In practice, this means that any 
machine-language program that does 
physical record disk I/O and maintains 
the EOF pointer itself will not function 
properly under TRSDOS 2.38. For ex- 
ample, you cannot use Radio Shack's 
Scripsit to edit RSCOBOL source files 
without using a utility to move the files 
back and forth between TRSDOS 2.3 
and 2.3B disks. However, Radio Shack 
provides only a utility for converting 
all the files on a 2.3 disk to 2.3B for- 
mat, It is unfortunate that Radio Shack 
had to make these changes to 
TRSDOS, as they will certainly cause 
lots of confusion for thousands of 
TR5-80 users. [Editor's Note: TRSDOS 
2,3B is not a replacement for TRSDOS 
2.3. Radio Shack says it is only re- 
quired for use with the RSCOBOL, 
Series 1 Editor/Assembler, and 
RSBASIC Compiler packages. 
PEL 


incompatible with any other TRS-80 
disk operating system, including 
NEWDOS, LDOS, TRSDOS 2,3, and 
its predecessors, This raises many "in- 
teresting" (read "painful") problems 
with file sharing between the various 
systems, 


System Overview 
The RSCOBOL system is heavily 
disk oriented. It requires two disk 


PC-BOUIA 32K Computer,.... 
PC-5012A 1/0 Unit w; 32K RKAM......... 
PC-8013^A Dual Mint: Diak Drlve Unit..... CALL 
PC-8001 Multi Cardware (FDI) O & JZK). FOR 
CP'M 2.2 Operating System for NEC. ., 

Woed Siar caníigured far WEC. 2... sue u PRICES 
Super alc canhgured for NEC ramet $41 

NEC Woidprocessar & Accounilng Software 

Many mare ealiware packages and languages, 

(Pascal, Fortran, Cobol. etc! are avaliable coniiqured fat 
the NEC B003À Camper. 

Please call or wite for à product price (ist. 


Software for the Apple 


VisiCalc varelon 39.83.,..,.-- 42-4. n 2. 99 
VisiFile (NEW dala hase manager] 40s ee esses 249 
VisiTrand ; VisiPlot CX Wa WEE ale baw E 
Visi) "-*2üsm-*«punmuovumtum]htdimnmaxhhcxuad4n .199 
VisiT ettn u. 052522512555à95»9»73-—727 ..99 
Oesktop Plan ll ......... secusstteotvuoy LSP 
DB Master. . v——— T! 
Wordstar (Apple BHO-col version) ..... «25-4. 299 
EssywrHer Word Processor(80 calf) ,..,......199 
Tau Preparer ,..ssocothethnssossuosessce. M 
Heal Eviaio Analyser . pe. een rec mere t fiat -139 
Craajlve Financing. s sisesuraossesresr=n 109 
Personal Filing Syetem (PFS) TT. 
Penchiree Accounting Software .,.352425 ^ - . CALL 
BPI Accnaniing Software «2. .c reer ocn CALE 
Systems Plus Accing Software ...2..2100.-CALL 


eaeneraw hl 


uriy 


IN ATARI PERSONAL 
COMPUTERS 
E ATARI BOO 
ETTA 4 6K 
ae a PLEASE CALL 
- E FOR 
"— BEST PRICE 
Alari 400w/106K........ vunnen) qure d o4 RR 
410 Program Recorder... nauena- — ausa aa GS 
SUG Disk Dritan nana aca 3 meee wees -- 449 


825 60 col. 7x8 Dot matrix impact printer. » « 699 
822 40 col. Quiet Thermal Printer.... . -.2-349 
REO Interface Module, is- naaa s- ..- -22-159 
Alari 16K Ram Module, , ka € x li 1.69 
Axiua Hamctam 32K Module. "PEE. . 189 


Aateralds, Missile Command and Star Ralders .,35 ap, 


$259 


^ d 


ViC20° 


Personal 
Computer 


Color * Sound * Graphics 
Call or write fay more inio, 
Disk drives available soon! 


Apple Cards and Hardware 


16K RamBoard by ConComp Industries s.s... 129 
Hayes Micremodem WU 4.4 ep paca wag pn cans 299 
Novation Apple-Cal er. Teer eee 
Vides Videnterm 80 Column car savsuyeusase RAS 
Vides Keyboard Enhancer ..-.....-2 esse. LAS 
2-80 Soficard by Microsoft. wu. cc pee dtedtens 99 
16K RewCard hy Microsolt ,......2.-.. 55225,4059 
Thanderclockh Flus clock; calender card .......4129 
Simartarm 80 columen card ....... 55 sos EAI 
Corvus Winchester Hard Dish Drives . ee ee oe CALL 
ALF 3 Vnire Music Card ,.,..55425255 44-04-1299 
ALF 9 Voice Music Card ......... 5-755. . LAI 
Laser Lower Case Plan  ....2.2222252252c27^2 «DÀ 
Lazer Keyboard Plas  ... soap cS DI 
23 Key Numeric Keypad hy Keyboard Co .....,, 129 
Joystick I by Kayhoard Co.......... ransana 
6509 CPU Card (The Mill) by $tellstion. .......319 
AIO Serial & FParsilei lateríace try 55M AGT... . 189 
Music Syetem (1G voices)... eee ue cr... 299 
A/D + Di/AlInterfüáca......oo o oer 
Expansion Chassis (iB slois) .....2222222525 D69 
Introd X-A8 Contranllar Card ........4 me 169 
Clock /; Calendar Card *4 » "Wo ywn-M WT | 
CPS Multti-Fanciiun Card "ER T RETI IPM TL 
SuperTalhar 5D-Z00 ..........2 ors nn .159 
Romptus + Card .. "2.2.1235 
Romwriter Card... 4o oecoos2ma252»252«1892 
Symtec Hi-Res Light Pan me ache gene 210 
Sup-R-Fan ventllation system for Appie Il. TER SS 
Sup-R-Terminal BÙ culpmn card by M&R.,...... .329 
SVA ZVX4 Megnalyte |. Disk Controller.. S ad , 89 
SVA 2*2 Single Den B" Dish Controller... | d45 


Epson 
MX-80 or 
MX-80 FT 
CALL 


Anaden 9501 w/ 2K Buffer ......2..22»52224 . AMA 
C. hoh Starwriter 25 CPS daisywheel...,,.... 1449 
C. Itoh Starwriter 45 CP5 dalsywheel. ,,.....16049 
Epson MX-7TO....... oer oos 752222^ CALL 
Epson MX-80 & MX-8O FT (.... 2... so CALL 
Epson MX-100........ o eoo nhososose]o s CALL 
MEC 8023 Impact Doi Matriz .......2 450.» 629 
NEC Splinwrltera (Latest models) ....... CALL 
Paper Tiger IDS-460G w ' graphics ...........899 
Paper Tiger IDS-560G w/graphlca, .....,,..1099 
Qume Spring Daleywheels (Latest models) .. . CALL 
Diable 630 Daisywheel40 CPS ............1795 


Video Monitors 


Amdek ; Losdax Video 100 12" BAW eRe anes .,129 
Amidekh / Leades Video LOOG 12" Green Phoapher149 
Amdek (Hitachi) 13" Color w / sudio output... .-389 
NEC 12° Green Phoepher Display JB-1201M ,, CALL 
MEC 12^ Lo-Res Color Display........«..+: CALL 
NEC 12° Hi-Res RGB Color Display +.. ara er CALL 
Sango 9" BAW Dinplay..cscsaceceescensse BS 
Sanyo 9" Green Display..3..3-. 3445542 4 CALL 
Sango 12° BAW Display......4.c2522«25.. 289 
Sanyo LI" Grenn Phospher Display .......... 2853 


kKn"»ERaEFRFEuWwYuweumYu 


oe hue OR OX» 


Speerhlink 2000 by Heurlstice .. .-- s a | 002489 | Sango 137 Color Display .....-- quM" 
Verabwrjter Digltlzwi Tatlet.,.......... 239 | zenhh 127 Green Phoepher Display ......«-.. 139 
| Asynchronous Serial interface card by CCS .— 139 


Centronics Parallel interlace card hy CCS.. , ,,119 

We carry ali California Cumpuler Systems Cards. .CALL 

We stack mapy mare Hema Jar the Apply ft, 
Pieuse call or write for current price fist. 


16K RAMBOARD 
by ConComp 


for Apple II 
Computers 


ACCESSORIES 
BY TECMAR 


Uum 


$ 256 K Dynamic Ham Card oo. Lise eed 4s 
Hi-Speed Parallel l/O Card ...«.. eee r- 

Hi-Speed Serial I/O Card. ....:cssaracae 
FOR ONLY Raal-Time Syetem Clack » wox Bow oA Mom d. Bow omn ee Tee 


Card Expansion Chassis 
Amd Many Mora Acceseuriesi 


Ordering Information: Phose orders using VISA, 
MASTERCAHD, AMERICAN EXPRESS, DINER'S 
CLUB, CARTE BLANCHE, bask wire tranetfar, 
cashiers or certified check, money order, or paer- 
sonal check (allow tan days to clear). Unless prepaid 
with canh, please add 5% for shipping, haudiing and 
insuranca (minimum 5.00). California residanis add 
6% salos lax. Foreign customers pitana add 16% fac 
shipping. OEM's, Inetlutinons and corporations 
| please send lor n written quotation. All equipment is 
subject to price change end svaüsbility withoul 
notkce. All equipment i» new sand complete with 
manulactarers warranty (usually 90 days). 
| Showroom prices ay differ (rom wail order prices. 


Send Orders to: 


consumer 
COMPUTES Mail Order 


8314 Parkway Drive 
La Mesa, California 92041 


m m Wo d bow om oy on om roh 


AVAILABLE NOW 


ORDER TOLL FREE 
800-854-6654 


In California and 
outside continental U.S. 


(714) 698-8088 


Telex 695-000 Beta CCMO 
Ciroie 106 on inquiry card. 


Circts 185 on Inquiry card. 


DONT 
GET 


There's a lot ot axcallant compulers on 
the market, bui make surs you don't gel 
sold a sysiam that isn't right for your 
needs. Find out about available soliware 


hetore buying hardwara or you may end 
up with a lemon instead of an apple. 


The Internations! Microcomputer Soft- 
ware Directory (IMSD) Is quite simply the 
best relerence source on microcomputer 
software. Five important features have 
put It first in its fleld. 


a Comprehensive: Oui database con- 
tains full details ol over seven thousand 
programs covering every conceivable 
busmess applicablion 


Up-to-date: The diraciory is Deng con- 
inually updated to include me very tates 
soltware available 


2 Relevant: The IMSO only contains pro- 

grams specificaly wriltan lor micracom- 

pulers 

Mte Fully indexed and cross- 
referenced so you can access the inia- 

mation you need in a matter o] seconds 

ES Independent: We have no alíiiliatton 
with any computer manufacturer of solt- 

ware nowses sled so all ine informalipn 1s 

completely obechve 

ON-LINE SERVICE The IMSD is avallatie orm- 

line through Lockheed Dialog Information Ser- 

vices staring early 1982 

ON-DEMAND SERVICE. We ara also abie to 

provide up-lo-hemmute information on de- 

mand by telephone or mail 

MINICOMPUTER DIRECTORY Avaliable 

early 1982 Deatads on requast. 


1962 Edition now avallsbis — includes 
January '82 update. ORDER YOUR COPY 
TODAY — ONLY 334,05. 


No risk offer. Il not absolutely delighted, pur- 
chase price will be relunded 


Check enclosed, please add $2.95 
poslage 
All Major cradit cards accapled. Telephone 
orders welcome 


Acc. No 
Please slale which — — Exp Dale 
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drives. Since the compiler and the 
run-time module both use overlays, 
these disks must always be online 
during compilation and execution. 
During compilation, the files in 
table 1 must be online. During execu- 
tion of COBOL programs, the files in 
table 2 must be online. The best way 
to set up the disks in a two-drive 
system has the disk in drive 0 contain- 
ing TRSDOS and either all the files 
needed to compile a program or all 
the files needed to run one. This 
allows the disk in drive 1 to be for- 
matted as a “data disk,” with all its 
space available for COBOL source 
code, object code, and/or the files 
used by applications programs. In 
fact, the disk containing both 
TRSDOS and the run-time system 
has enough space for a sizable 
COBOL object program, allowing 
drive 1 to be used entirely for data. 
Unfortunately, Radio Shack didn’t 
see it this way and its disks are set up 
differently. Only the run-time disk 
contains the TRSDOS system files. 
This disk does mot contain the run- 
time debugger overlay, RSCBLD13/ 
OBJ. That file is on the disk that must 
go in drive 1. The second disk con- 


tains the COBOL compiler, all 
overlays, and the COBOL editor, E 
since this disk does not cont 
TRSDOS, you must have a disk cc 
taining TRSDOS in drive 0 while y 
are compiling. Where should you f 
your COBOL source code and obj 
code? Take your pick, but you m 
share space on the same disk w 
either TRSDOS or the compiler a 
its overlays, 

Why the fuss about File placeme: 
After all, can't you just use COPY 
move the files around to achieve 
more logical placement? Due to an 
explicable move on Radio Shac 
part, you can't. Although the disk: 
a whole can be copied using 
BACKUP utility, all the COD 
system files are password protec 
and can't be copied individual 
Frankly, the logic of this escapes r 
There is no protection against pira 
as both disks may be copied fre 
with no restrictions. But the licer 
owner of the system is preven 
from moving individual files arou 
to increase the usefulness of 
system. Does anyone in Fort Wo 
care to explain this policy? It is eit 
a slip-up or Radio Shack is trying 


File Function Size, GRANS 

RUNCOBOL/CMD COBOL Run-time 25 

RSCBLD13/OBJ Debugger overlay 2 
(Only needed If 


debugger is used) 
*One GRAN — five 256-byte sectors, or 1280 bytes. 


Table 1: These files must be online during program compilation. 


Fila Function Size, GRAN: 
RSCOBOL/CMD COBOL Compiler 23 
RSCBL213/OBJ Compiler overlay B 
RSCBL313/0OBJ Compiler overlay 6 
RS5CBL413/OBJ Compller overlay 5 


"One GRAN z five 256-byte sectors, or 1280 bytes, 


Table 2: These files must be online during progrurn execution. 


= 
| emergency road service 
| reimbursement e Preferred 
Insurance Program. Your 


ONE-STOP 


insurance can be conven- 
lently arranged by your 
LEASING zess 
| | leasing. It's simple, com- 
at your Service Plan gives parts | prehensive and hassle free. 
and service protection Just see your FALS Dealer 
FALS Dealer. beyond the normal car for details. 


warranty e FALS Main- 

tenance Leasing. It means Check your Yellow Pages for 
| your car is cared for by feted Mir pe icd apes 
| Ford-trained professionals ne-yo P 


Your Ford Authorized Leas- | using the latest diagnostic 
FALS 


ing System Dealer offers a | equipment and tools e A 
FORD AUTHORIZED LEASING SYSTEM 


comprehensive package of | Ford Auto Club member- 
| benefits designed to take | ship provides you with 
the hassle out of leasing a 
car. Just purchase the 
parts of the package that 
Suit you best. It’s as simple 
as that. 

e [he Ford Extended 


FORD DIVISION 


LOOK OUT WORLD 
HERE COMES FORD 


Circle 160 on inquiry card. 


At last, you can gel a microcomputer 
business application development aystem 
thal is designed for one purpose 

only... fast production of bug-free 
professional-iooking custom business 
applications. 


“Thinks” the Way Business Thinks 
Quic-N-Easi is the revolutionary screen- 
format-oriented application development 
system that Ihinks in terms of transactions, 
records and fields. The same way business 
thinks. Quic-N-Easi expects an application 
to include custom formatted key entry. II 
lets you set up the character, field, and 
record validily checks business wants by 
merely filling in the blanks. It aulomatically 
signals in rea! time when errors occur 
and "explains" what is wrong In plain 
English messages you seleci for each 
custom application. 


Much Faster than BASIC 
Quic-N-Easi programming is much laster 
than BASIC because the standard busi- 
ness applications (key input, file handling, 
and oulpul reporting) are handled via 
pre-programmed parameter driven sub- 
routines. To produce finished professionai 
looking custom businéss programs, you 
merely: 


[* Draw the business formats directly 
on ihe CRT in minutes. 


[*] Fill in the blanks for field attributes, 
validations, tables, etc. 


[=] Invoke the Quic-N-Easi interpreter 
lo check fields againsi lables, check 
limits, access dala files, and perform 
business calculations, etc. 
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Announcing the new quick and easy 


~ way to write custom business applications 


in hours instead of weeks. 


[=] Optionally define fila and output 
formats right on the screen. 


Pays for Itself in a Week 

By eliminating the coding drudgery of 
wriling screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi, it can actually 
pay lor itself in only one week. 


Gives You Much More than a 
Screen Builder... the Only 
Complete Business Development 
System for Microcomputers 
Quic-N-Easi handles the entire application 
development job from key entry to final 
output. You get everything you need, 
Including detailed documentation to begin 
writing professional programs the first 
day. You get... 
[=| A singularly capable Quic-N-Easi 
screen bulider 


[e] A comprehensive parameter driven 

Quic-N-Easl content editor 

[+] A full Quic-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management syslam with index 
Sequential, Handom, and 
Sequential File Access Method 

[=| A completa Quic-N-Easi print format 
handlar 


A detailed Quic-N-Easi reference 
manual 


[+] A Quic-N-Easi self-teaching guide 
[+ A Quic-N-Easi quick reference card 
[= An interface to other program files 


ORDER NOW—Don't Waste 

One More Day Coding BASIC 

Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easl, your finished 
business programs will look beher, run 
betier, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone ...215 968-0689 


LILUIIL- N - Gasi" 


STANOARD MICROSYSTEMS INC. 
136 GRANITE HILL COURT, LANGHORNKE, PA 19047 


Pricing Information 

a Complete Quic-N-Easi system $395 
@ Manual only $60 

® Visa and Mastercard accepted 

= Dealer Inquiries Invited 


Minimum System Requirements 
Z80 e 48K e Floppy Disc 
e CP/M (except TRS80 Mod III) 


Disk Formats 
B" Single Densily e VECTOR 
GRAPHICS e MICROPOLIS Mod 2 e 
TRS80 Mod I| € TRS80 Mod Ill € APPLE 
e OSBORNE @ INTERTEC e ZENITH 
Apple, CPM, Interiac, Micropols, and TFISBO are 
trademarks of Apple Computer, Oigital Research, intertec 
Data Systems, Micropolls Corp and Tandy Corp 


Circle 358 on Inquiry card. 


sell more disk drives. [Editor's Note: 
Radio Shack replied saying that they 
have been using this same method of 
protecting their application software 
program files on all Model IJ soft- 
ware. They stressed that this does not 
represent a change in Tandy policy 


Listing 1: A sample program created using the COBOL development system. The pro- 
gram searches sequential disk files for records that match the key entered by the user. 
For a further explanation of how this COBOL program operates, see the text box on 
page 392. 


TRS-BHü Model I/III COBOL (RM/COBOL 1.363 
BOURCE FILE! SAMPLE 


OB/I7 7/91 NBS? FAGE 1 
DPTIDMN LIST? (T X kel Oe] 


LINE DEBUG PG/LN BecoCueesonososasaosnsaptd5sottsevinvévabtveonnbugléthbü&diutniteuns and emphasized that there are no 
1 00100 IDENTIFICATION DIVISION. restrictions on backups, only on 
2 noo i 10 PROGRAH-ID » * a * € t 
3 000120 SAMPLE, copying individual files. . , .STW| 
2 IAE MMA BEE For those who own disk editors 
é 000150 DATE-MAITTEN. —. such as Apparat's Superzap and are 

01 2 1981. A : : 
ü 000170 Familiar with the disk-directory struc- 
P 0 CODIBN ENVIRONMENT DIVISION, ture, it is a simple matter to overcome 
11 000200 CONFIGURATION SECTION, this problem by zapping the pass- 
A2 000210 SOURCE-COMPUTER. RM. 
13 000220 QG.IECT-COMPUTER. RMC. words. However, sensible use of the 
14 02 
15 000240 INPUT-OUTPUT SECTION, system niea not » restricted to 
00250 FILE-CONTRDL. i : 
1$ TETA SELECT INFILE ASSIGN TO IMPUT» "INFILE/DAY:1*. those with this knowledge. 
18 000270 
19 00280 DATA DIVISION. 
20 000290 One of the biggest 
21 (00300 FILE SECTION. IPFO ISPs QUSS The 
22 000310 FD INFILE 
23 000320 LABEL RECORDE ARE OMITTED. p 
24 U00330 01 INFILE-KECORD PIC X(gni. introduction of a 
25 0002140 
26 nop350 MÜRKING-STOURAGE SECTION. new version of DOS 
27 000340 
2B 000370 01 IN-RECORD, 
29 TEET 0S RECORD-KEY PIC X5). for the Model I. 
30 000390 05 REST-OF-RECORD PIC Xt75). 
31 000400 . d 
32 000410 0i USER-GUITS-FLAG PIU XXX VALUE -ND*. On the positive side, all com- 
33 000420 8B USER~QUITH VALDE "YES*. 
34 000430 MR T ER ponents of the RSCOBOL system ap- 
35 500440 01  MDRE-DATA-KEMAINS- : ^ 
34 000450 G8  ND-MURE-DATA-REMAINS VALUE *NO*. pear to honor the high memory 
EH "Ere BE UMUBECUGTA-QEISAINS i LE pointer address stored at location 
3» 000460 01 REDUEST-HEY-M&C. TT hexadecimal 4049. This is not docu- 
D 090490 05 FILLER . f 
41 090300 VALUE "TYPE SELECTION KEY (OR Q TD QUIT)", mented, but by using a disassembler ! 
AS e Cae found code referencing hexadecimal 
44 000530 55 FILLER : PIC xta? 4049 during the start-up phase of 
45 000540 VALUE "HIT «ENTER» TO CONTINUE", Leah dh J Piri : 
46 D0935Q 05 WATT-CHAR PIC X2). ot e compiler an e run-time 
47 0005 . : 
4B 000570 01 SELECT-KEY PIC X(5). package in a manner that suggested it 
49 000580 was using hexadecimal 4049 as a 
50 0005907 = EJECT i l 
5i 300400 PROCEDURE DIVISION. pointer B iie Pe is available 
memory. ve also been using a 
7/3 20000 000620 RECORD-SELECTION-AND-DISPLAY. HUY i ng if 
5a >a000 ponéao PERFDRM_GET-KEY -AND-GEARCH-ETLE serial printer driver that protects itse 
Zé MDA 000450 STOP RUN, x mecs joa sire pm 
JA wosan i t hexadecim ; 
5A 2000C 000470 GET-KEY-AND-SEARCH-FILE. Eloy AREE d MMETPEMS NI 
So 2nü0C 9004686 DISPLAY REGLUEET-HEY-M&EG: LINE Ze ahaa Oe have experienced no difficulties with 
> 06790 ACCEPT SELECT-MEY: FOSITIQON fle PRO CHO, Nc. 
bi SUDIC 000700 IF SELECT-MEY © ^D" ' i the use of this driver during compila- 
62 üD0710 MOVE “YES“ TO USER-QUITS-FLAG tion and execution of COBOL pro- 
"n 000720 ELSE hc 
of 000730 OPEN INPUT TNFILE grams. If you have an application for 
65 000740 PERFORM SEARCH-FILE-AND-DISPLAY-RECURD à d él ; 
bb 000750 d aoe NO-HOAKCORTACRENNINS this, I recommend carefu testing to 
57 0 INFIL : 
68 000770 NOVE “YES TO MORE-OATA-REMAING-FLAG ess sure ae it works. ni 
70 000790 ACCEPT WAIT-CHARe POSITION Oe PROMPT, ECHO, iacit Maal alles acs Malas c ne aw 
2i 000800 to this before, most Model I DOS 
72 20050 000810 SEARCH-FILE—-AND-DISCLAY-RECURD. i à 
73 n050 000820 READ INFILE INTO IN-RECORD systems, including TRSDOS 2.3B, 
7! Se DSREO op gf ENG NOVE NOs TO PORE-DATA-RENRIMI-PLA. store a pointer at location hexa- 
76 — 000850 ANG RECORO-KEY TS EQUAL TO SELECT-HEY decimal 4049 to the last byte of 
DISPLAY IN-RECURD. $ ; 
78 000870 - available memory. Anything stored 
dd eS ee ee after the address contained in hexa- 


decimal 4049 is “protected”; pro- 
grams that follow this protocol, as 
RSCOBOL appears to, are careful not 
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A Sample RSCOBOL Program 

The sample RSCOBOL program 
shown in listing 1 prompts the user to 
type in a selection key (a string of up to 
five characters); it then reads through a 
sequentially organized disk File and 
compares the first five characters of 
each record in that file against the 
siring typed in at the keyboard, Ail 
records whose first 5 bytes match the 
specified string are listed on the screen. 
This process is repeated until the user 
types Q instead of a key value. 

The IDENTIFICATION DIVISION 
of the program, lines 1 through 7, is 
treated as a comment by the compiler. 
It tells the program's name, its author, 
and the date it was written. 

The ENVIRONMENT DIVISION 
contains a CONFIGURATION SEC- 
TION. This identifies the SOURCE 
COMPUTER, or the system on which 
the program was compiled, as RMC 
(Ryan-McFarland COBOL). The OB- 
JECT COMPUTER is the system on 
which the program will run: this is also 
RMC. 

The INPUT-OUTPUT SECTION 
serves to establish connections be- 
tween real disk file names and program 
identifiers for files. In this instance, 
line 17 logically connects the program 
file identifier INFILE with the TRSDOS 
file INFILE/DAT:1. A program 
variable could have been specified in- 
stead of the literal string 
INFILE/DAT:1, which would have 
allowed the file name to be specified at 
run-time rather than compile-time. 
The keyword INPUT specifies that this 
file is to be used for INPUT only. 

The DATA DIVISION contains 
declarations for all program variables. 
Program variables in COBOL are 
referred to as "data items." The FILE 
SECTION contains a description of the 
disk records that will be read from the 
sequentially organized file INFILE. The 
WORKING-STORAGE SECTION 
contains declarations for all the pro- 
gram data items. IN-RECORD is the 


to use any memory past this point. 
This means that you can load any 
machine-language routines into high 
memory and set hexadecimal 4049 to 
point below them; the RSCOBOL 
system will not clobber your 
machine-language programs. 

To give you a feeling for the 
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name for the "group" data item com- 
prising RECORD-KEY and REST-OF- 
RECORD. The clause PIC X(5) on 
RECORD-KEY declares that data item 
to be a 5-byte long string of 
alphanumeric characters, (PIC stands 
for PICTURE; X stands for a number 
or an alphabetical character.) 

The data item USER-QUITS-FLAG 
in line 32 illustrates one of COBOL's 
powerful tools for enhancing program 
readability. This flag is a 3-byte 
character string (PIC XXX) that initial- 
ly has the value "NO". USER-QUITS 
in line 33 is a “Level 88" item; it gives a 
name to a possible value of LISER- 
QUITS-FLAG. In line 54 of the pro- 
gram, the statement PERFORM GET- 
KEY-AND-SEARCH-FILE UNTIL 
USER-QUITS serves to repeatedly per- 
form the code paragraph labeled GET- 
KEY-AND-SEARCH-FILE until the 
USER-QUITS-FLAG assumes the value 
named by USER-QUITS, in this case 
the string "YES", MORE-DATA- 
REMAINS-FLAG is mother example 
of the use of "Level 88" data items. 

REQUEST-KEY-MSG and WAIT- 
MSG are data items containing 
prompts to be printed on the screen 
using the DISPLAY statement, The 
VALUE clause gives them initial 
values. 

The PROCEDURE DIVISION of a 
COBOL program is where the work 
gets done. It is divided into "para- 
graphs," each labeled by a name start- 
ing in the serond column. The first 
paragraph is named RECORD-SELEC- 
TION-AND-DISPLAY. lt contains 
only two statements: one that has been 
explained already, and STOP RUN, 
which halts program execution and 
returns control to TRSDOS, 

The next paragraph, labeled GET- 
KEY-AND-SEARCH-FILE, is the one 
PERFORMed repeatedly by the first 
paragraph. Jt clears the screen 
(ERASE) and puts the REQUEST-KEY- 
MSG on the second line of the screen. 


system, I will explain the procedure 
followed to create, compile, and run 
the COBOL program shown in listing 
1. This is a short (by COBOL stan- 
dards) program that searches a se- 
quential disk file (very similar to a 
BASIC sequential file) for records 
whose key fields match the one typed 


It then ACCEPTS a user response from 
the keybourd, which goes into the data 
item called SELECT-KEY, POSITION 
0 means leave the cursor where it is; 
PROMPT puts out a prompt of under- 
scores the size of the data item 
SELECT-KEY; ECHO sends what is 
typed at the keyboard to the screen. 
The user is not allowed to type in more 
characters than will fit in the data item 
(one per underscore prompt 
character). 

The IF statement in line 61 tests the 
value of SELECT-KEY typed by the 
user; if Q is typed, it puts the value 
"YES" in the USER-QUITS-FLAG. 
This causes termination of the program 
because the UNTIL USER-QUITS test 
in line 55 now evaluates as true. 

If 1he user types anything other than 
Q, the ELSE part of the IF statement is 
executed startíng at line 64. The file IN- 
FILE is opened for INPUT, and the 
paragraph SEARCH-FILE-AND- 
DISPLA Y-RECORD is performed for 
each record in the file. When the file 
has been completely processed, it is 
closed in line 67, the flag MORE- 
DATA-REMAINS is reset to "YES" for 
the next time through the loop, and a 
messsage is displayed telling the user to 
hit the ENTER key to continue (lines 
69 and 70). 

The SEARCH-FILE-AND-DIS- 
PLAY-RECORD paragraph reads the 
next record from INFILE into the data 
item IN-RECORD. When the end of 
the file is reached, the word "NO" is 
put into the MORE-DATA- 
REMAINS-FLAG. This makes the test 
UNTIL NO-MORE-DATA-REMAINS 
in line 66 evaluate as true. [f the end of 
the file is not reached, the RECORD- 
KEY field of the record read in from 
the file is compared to the SELECT- 
KEY typed in by the user. If they 
match, the entire record is displayed 
on the screen by the DISPLAY state- 
ment in line 77. 


in at the keyboard. All matching 
records are displayed on the screen. 


COBOL Editor 

To create a COBOL source pro- 
gram, some type of text editor must 
be used. If you are accustomed to 
full-screen editors, you will be disap- 
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The Newest, Easiest to Use 
Low-Cost Word Processor 


The word processor you choose 
should be powerful, yet simple to use. 
It should have the features of expensive 
word processors, and still be reason- 
ably priced. And it should be able to 
run on any Apple Il computer withoul 
requiring you ta spend a few hundred 
dollars to buy additional hardware to 
make the program compatible with the 
computer. 

The word processor that best meets 
these requirements is Hayden's new PIE 
Writer: Word Processing System. 
Here's what John Martellaro of Peelings 
|| magazine (the only independent 
magazine devoted solely to the evalua- 
tion of Apple software) has to say 
about an earlier version of PIE Writer, 
". ,one of the best Word Processors 
available for the money. It has an abun- 
dance of user-oriented features. . .is 
very fast and has a powerful editor 
...has to be considered a best-buy 
word processor. For the money spent, 
it cannot be beat. The aesthetics of 
the input, the power of the editor and 
formatter and the flexibility are 
impressive." 


PROPORTIONAL AND 
INCREMENTAL SPACING 
ADDED 

And now PIE Writer is even better. 
We've added the ability to do incre- 
mental spacing so that fractions of a 
space can be added between words 
when justifying text. This makes the 
distribution of the space required to fill 
out a justified line more uniform and 
less noticeable, In addition, with its op- 
tional proportional spacing formatter 
program, PIE Writer becomes the 
ONLY word processor that can print 
true proportionally spaced documents. 
Even WordStar?N at almost 3 times the 
price, can't do that. PIE Writer can also 
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Available 
for the Apple INM 


save the final formatted text on a disk 
for printing at a later time. 


PIE WRITER I5 EASY TO USE 

Because it is so simple to learn, PIE 
Writer can be used by anyone who can 
use a typewriter. The new, simplified 
manual and interactive tutorial will 
have even the inexperienced user up 
and running quickly. In just a matter of 
minutes you will learn how to enter and 
delete text, modify what has already 
been entered and format your infor- 
mation so that it is printed exactly the 
way you want it. 


PIE WRITER i5 VERSATILE 

Versatility and compatibility are two 
important features of PIE Writer. While 
some word processors for the Apple Il 
computer will only work with specific 
accessories, such as 80-column display 
boards, lowercase adapters and 
printers. PIE Wriler is versatile enough 
to work with almost any combination 
of these. For example, the standard ver- 
sion is available for use on standard 
Apple H computers with a 40-column 
display. However, if you have any of 
the commonly available 80-column dis- 
play boards, such as the Videx Video 
Term, Sup'r Term, Smarterm or Dou- 
ble Vision, we have a version of PIE 
Writer for you. Specify the version you 
want when ordering. 

While the standard Apple computer 
does not permit the user to enter lower- 
case characters from the keyboard, PIE 
Writer does, Even more, PIE Writer 
supports a wide variety of lowercase 
adapters that are available, such as 
those that are available from Dan Pay- 
mar, Lazer Systems and Videx. 

In addition, PIE Writer permits the 
user to display and print lines as long 
as 132 characters (for the 80-column 
version of PIE Writer). If you want to 


see what your text will look like on the 
printed page before it gets there, you 
can preview the final page 24 lines ata 
time and check for page breaks and 
even get a final page count before the 
document is printed. 

So why settle for less than the best. 
Get PIE Writer today, A comparison 
with the other leading word processor 
ought to convince you. 


PIE 
Writer WordStar ™ 


Incrementat spacing 


Imicrospacing) Yes Tes 
Proportional spacing Yes* No 
Spit and glue Yes Yes 
Word Wrap Around Yes Yes 
Page scroftin 
|farward & ackward] Yes Yes 
Supports upper & 
lower case adapters Yes Yes 
Automatic centering Yes Yes 
Custom form letters Yes Yes 
Saves text or 
binary files Yes No 
Flexible formatting Yes Yes 
Suppressed & 
continued page 
numbering Yes Yes 
Hyphenauon No Yes 
Save texi segment to 
a new fite Yes Yet 
insert text from 
another file Yes Yes 
Underhning Yes Tes 
Automatic search 
& replace Yes yes 
Edits page breaks Yes Yes 
Stalus display Yes Yes 
BO-column board ver- 
sors for the Apple 6 3 


$375 DO 
$724 00** 


Price of software $149 95 
Torat installed price $149 95 


* Opponal 
**ingludes $349 for a Z80 card 


How to order: call 800-631-0856, or 
write to Hayden Book Co., Inc., 50 
Essex Street, Rochelle Park, NJ. 
07662. Also available from your lacal 
computer store. 


Wort i» o) regir (res reris pnl. MeO TAONA, 
Apple iy a necem] dno ernark of Apo Compute NV 
i lilt depen yen Book Co 
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SOFTWARE 


LARGEST SELECTION 


IN U.S.A. 


QUICKSCREEN 
Fox & Geller 


8 
dBASE fi 


Ashton-Tate 


E 
WORDSTAR 
Micropro 


pointed with RSCOBOL's editor, Un- 
til there is a version of Scripsit or 
another full-screen editor that works 
with TRSDOS 2.3B, your only op- 
tion is to use the line-oriented editor 
included with the RSCOBOL pack- 
age. This editor, CEDIT, is written in 
assembly language. It is very similar 
to the original Model [ EDTASM 
(Editor-Assembler) package, which in 
turn bears a close resemblance to the 
Level II BASIC editor. CEDIT does 
have a few enhancements, most 
noticeably the inclusion of a global 


$ € *| | "replace text" command. All CEDIT 
3505 149 T 200 zd | commands can be abbreviated to a 
A 71 | single letter. 
CBSO SUPERCALC |  MICROTAX" = | If you are accustomed 
CATT ys ims mmn NATA S to full-screen editors, 
$419 3230 C ALL = you will be 
! - disappointed with 
E |  RSCOBOL's editor. 
E 
€ % iei 
SPELLSTAR MAILMERGE TIMAKER = 
Micropro Micropro Lifeboat Assoc. CEDIT loads all the text to be 
| edited into memory and saves every- 
$10 3229 thing to disk at once. It is not a 
mernory buffer editor, such as the one 
supplied with Radio Shack's FOR- 
r " BASIC , TRAN package. Thus, you are re- 
MICROPLAN CALCSTAR COMPILER stricted to editing files that will fit in 
Chang Labs Micropro Microsoft memory all at one time. CEDIT saves 
COBOL source programs on disk in a 
plain ASCII Format; blanks and line 
i numbers are not compressed in any 
= | way. 
® + If you look through the CEDIT 
"Moreh ees m | portion of the RSCOBOL manual, do 
not be misled by the section titled 
- "Source File Format" on page 3. It im- 
ples that each line of source cade 


SAVE ON HARDWARE 


takes up its own 256-byte disk record. 
Fortunately, this is not true. Source 
code lines are packed together and 


TELEVIDEO 919 $4700 — MICROSOFT SOFTCARD 1289.00 E : : ; 
TELEVIDEO SSO. 323500 ALTOSPRODUCTS. LES520" terminated by carriage returns, as in 
ARWRI 1 I DUCTS * 
5 NON PROWRITER 555000 CCS PRODUCTS os. LESS 20, most other TRS-80 editors. The entire 
DS 1 ARCH UE : ; 
XEROX COMPUTERS LESS 153 a file is terminated by a hexadecimal 


standard 
software 


CORPORATION OF AMERICA 
10 MAZZEO DRIVE, RANDOLPH, MA. 02358 


617-963-7220 


1A byte. 

When you are ready to use CEDIT 
to create a COBOL source program, 
you must decide which disks to put 
online. ] have a disk that contains 
TRSDOS, CEDIT, and the 
RSCOBOL compiler, This disk goes 
into drive 0, and a blank disk in drive 
1 holds the COBOL source code being 


- edited. Decide in advance which disk 
SOFTWARE - HARDWARE - SUPPLIES - DISCOUNT PRICES 1 1. 
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A feast of 
computing ideas. 


You'll love every byte. 


If you work with a 6502 or 6809 based 
system, you're probably hungry for the 
facts and ideas that will help vou under- 
stand the inner workings of your com- 
puter, You want to go beyond canned 
software-use your computer for more 
than garnes-leam the advanced pro- 
gramming techniques that enable you 
to get the most out of your 6502/6809 
system. 

MICRO, The 6502/6809 Journal, 
gives you page after page, month after 
month, of solid information to sink your 
teeth into. MICRO is the premier how-to 
magazine for serious users of the Apple, 
PET/CBM, OSI, Atari, AIM, SYM, KIM, 
and all 6809 based systems including 
the TRS-80 Color Computer. It’s a re- 
source journal internationally respected 
by professionals in business, industry, 
and education. 

SUBSCRIPTION RATES (U.S. dollars) 
Yearly subscription (IBSN 027-9002) 
saves 2096 off the single-issue price. 
U.S., $24 (SPECIAL OFFER: Save 30% 
off single-issue price: 2 years, $42) 
Other countries, $27 (via surface mail. 
Foreign air rates available on request.) 


Get more out of your Apple... 


with the MICRO 
ON THE APPLE series 


INCRO 
onthe Apple 


"2 se 
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à 
* 
3 
3 
3 
5 
3 
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3 
- 
y 
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VOLUME 2 just released! 


More than 40 new programs on diskette 
to helo you get more from your Apple: 

e Machine Language Aids 

e i/O Enhancements 

e Runtime Utilities 

e Graphics and Games 

e Hardware and Reference Infor- 
mation 

31 choice articles 

46 tested programs on diskette 
(13 sector DOS 3.2 format) 

Volume 1 also available at $24.95. 
Togather MICRO on the Apple 1 & 2 
provide more than 70 programs on disk- 
ette for less than $1.00 each. No need 
to type in hundreds of lines of code. 


with the most impor- 
tant book ever 
published for the Apple 


The most comprehensive description 
of Apple Il firmware and hardware ever 
published — all in one place. 

What's Where in the Apple? 

e (uides you—with a numerical At- 
las and an alphabetical Gazetleer— to 
over 2,000 memory locations oí PEEKs, 
POKEs and CALLs. 

e Gives names and locations of vari- 
ous Monitor, DOS, Integer BASIC, 
and Applesoft routines — and tells you 
what they're used for. 

e Helps BASIC users to speed up 
their programs. 

e Enables assembly language pro- 
grammers to simplify coding and inter- 
facing 

Ally Apple users will find this book help- 
ful in understanding their machine, and 
essential for mastering it! 


* Look for all these MICRO INK publications at your local computer store, or 


* Call our toll-free number. 1-800-227-1617, ext. 564 (In Califomia, 
1-800-772-3545, ext. 564) and charge it to your VISA or MasterCard, or 


* Use the order form below. Send your check (payable to MICRO) and the form to: 
MICRO, Dept. OA, P.O. Box 6502, Chelmsford, MA 01824. 


QTY TEM PRICE EACH COST O Check enctosed 
MICRO on the Apple2.....  &e $24.95 
| — ——. MICRO on the Apple 1.. ... @ $24.95 1 
— What's Where in the Apple?... & $14.95 
— —— MICRO(US). , 1yr @ $24; 2 yrs @ $42 Company 
| —— —— MICRO (Foreign) . . 1yw@s27 | | . Syeat 
Subtotal 
| Massachusetts residents add 596 sales tax 
Add $2 per book for shipping natu 


MICRO Joumal excluded Allow 4-6 weeks lor delivery 


TOTAL 


C] Charge my credit card below | 


Sue 2P l 


L1 VISA O MasterCard 


Éxpiralion Dala 


e CRT'S - PRINTERS - TELEPRINTERS * 


MICROMAIL WON'T 


TAKE A BYTE OUT 
OF YOUR BUDGET. 


| BETTER THAN EPSON!! ONE PER CUSTOMER 


$595.00 | $499.00 


C. ITOH 8510 PRINTER TEC 511 CRT 


* SAVE x 


910 ............ $569.00 

$849.00 920.............. $725.00 

DEC LA 34AA .......$999.00 |. 950.............. 5939.00 
VT 100.............$1399.00 | 925..... NEW! ..... CALL 


TEXAS INSTRUMENTS 
810/2 


{includes upper/lower case option) 
810/2 VFC/CP 


tincludes ul case torms 
conttol k compressed print) 


LETTER QUALITY PRINTERS 
NEC 


.»630RO . [| -SPRINT9/45 | -7700 SERIES 
$1949.00 $1849.00 * 3800 SERIES 
«630 ESR... CALL CALL FOR OUR 


» SPRINT 9/35 
CALL FOR PRICE LEN KSE EN 


$1075.00 


1 CALL TOLL FREE E (800) 854-6028 | i 


De me ms — — — -—Á ee X—— Gu X— o —-— es ee ee ee ced 


To Order: Send check to MICROMAIL P. o Box 3297 Sania Ana, CA: 72703. Personal o: company checks 
require two weeks to clear Visa/MasterCard accepted C OD requires a 15% depositi Handling: Add 3% 
to orders less than $750 00, and 2% tor orders $751.00 or over NOTE Handling charges are waived on 
orders pre-paid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor Freight Alr 
and Express delivery is available Prices subject 1o change without notice 


WE SELL INTERNATIONALLY | 


" P.O. Box 3297 
P | Sania Ana, CA 92703 
i | Phone: 714/731-4338 
sil t [] | TWX: 910 595 146 
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will hold your COBOL program; 
once in the editor, you cannot go 
back to TRSDOS to look at the disk 
directory without losing what is in 
memory. 

Since the COBOL language re- 
quires much similar information at 
the start of every program, | recom- 
mend that you create a “skeleton” or 
"template" file that contains this in- 
formation. Then, when you create a 
new program, load this File and edit it 
as needed, rather than having ta type 
in al] the header information every 
time. Referring to listing 1, my 
skeleton file contains the IDEN- 
TIFICATION DIVISION, the EN- 
VIRONMENT DIVISION, and part 
of the DATA DIVISION seen in this 
listing. My DATA DIVISION 
skeleton includes a FILE SECTION 
with a couple of FDs and the 
WORKING-STORAGE section with 
some often-used identifiers. Ex- 
perience will help you decide which 
things are frequently repeated. 

Line numbers are provided by the 
editor during the text creation pro- 
cess. The INSERT command, ab- 
breviated I, is used much like 
BASIC’s AUTO command; it auto- 
matically enters a line number, then 
you type the line. During text inser- 
tion, if the line number of a new line 
is the same as that of an existing line, 
the entire text is automatically 
renumbered from the current line to 
prevent overwriting the existing line, 
This gives you the advantage of never 
running out of room during text in- 
sertion. However, the disadvantage is 
that automatic renumbering causes 
the line numbers of existing lines to 
change, INSERT does not notify you 
that this has happened. This makes it 
more difficult to find and correct a 
line that was the cause of a compila- 
tion error, since error messages use 
the old line numbers. However, the 
offending line's contents are printed 
along with the error message. There- 
fore, you can use the editor's FIND 
command to locate the line, 

FIND lets you search a range of 
source text for any string of 
characters. Another "new" command 
is CHANGE, which lets you change 
any string of characters to a different 


1981 


1982 
NATIONAL 

" COMPUTER 
CONFERENCE 


JUNE 7-10 - ASTROHALL - HOUSTON, TEXAS 
"ADVANCING PROFESSIONALISM" 


Register now for the most prestigious * The conference that this year honors the 
computer conference in the world. Webs im of FORTRAN, the pioneer computer 
* The conference that has progressed in language. 
quality cach year since its inception. To pre-register, jusl clip and mail this coupon. 
* The conference that continues its dedication You ll save monev on full conference registra- 
to Advancing Professionalism — through an tion. And you'll avoid time-consuming registra- 
intensilied emphasis on excellence in: tton lines al the 1982 National Computer 
Plenaries and technical sessions Conference. 


Professional Development Seminars 
Services to inlernational visitars 
Exhibits of the latest technological advances 


* The one computer conference you can't 
afford to miss. 
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refund the difference 
t's thal simple. 


e SPUNT. | 
p P, 423 SOFTWARE 


ULTIMATE SOFTWARE PLAN 


We'll match any advertised price on any 
item [hat we carry. And if you find a lower 
price on what you boughi within 30 days of 
buying il, just show us the ad and we'll 


Combine our price protection with the 
availability of full professional support and 
our automatic update service and you have 
the Ultimate Software Plan 


It's a convenient, uncomplicated, togical 
way to get your software 


uv" (New items or new prices) 


string in as many places as you want. 
This is useful if you discover that a 
data item name is a COBOL reserved 
word, e.g., KEY. KEY can be changed 
to RECORD-KEY in all lines of a pro- 
gram with the CEDIT command: 


C/KEY /RECORD-KEY /* 


The "*" means change KEY to 
RECORD-KEY everywhere it occurs 
in the program. A number N, instead 
of "*", means change it the next N 


times it occurs. The "X" command 
behaves like CHANGE, but it asks 


CP/M unBrs 
specilty diük systems and lormats Mosi tornats available, 


DISK WITH NLIAL. 
MANUAL / "ONLY ^ 


ARTIFICIAL INTELLIGENCE" "DATA BABE 
DON'T SAY "UNCLE; FMS-80 5549/645 : 
DASA —  $840/340 BAY "MICROTAX" TODAY! dBASE |! 5505/550 you if the change should be made 
ASYST DESIGN" san Indivual = $ 00/808 e Amp every time it finds a match for the 
Genaral Subroutina ~ $269/540 Partnership Access 80 Level 2 5428 d rch á 
Application Utiles 5438/340 Pachega &1500/5na OMM MIA, YO arch string. 
COMETE Bus. SEEMS sk sompulnp/grintng o ove > WORD PROCESSING, iat Another useful comma nd is 
roses lá a . 
aerate | Foe 30 orms/ schedules, SpolGunra 3229/625 MEMORY, which tells how big your 
COMPUTER CONTROL* Magic Wand 3209/$45 rogram is in bytes and ho ch 
oe ed ol ree e ii EET ^ Magie Spell 1208/1425 p Ben i y W my 
rago : teBooh lí $269/825 — Barwin Een dala free memory is left. 
COMPUTER PATHWAYS Milosione 1269/530 leci $495/Sna : ae 
Pearl (avel V 3 89/525  OSRORNE” "OTHER GOODIES CEDIT's remaining commands 
Pearl fiev : Ho AED General Ladge 8 40/820 Micro Flan 54 19/$nn : 
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TERR MOOSI duas EEO Osat.  MMEAD TT comple «SUPE include commands to list a range of 
Microcoli 5169/8525 poy shy Nevada C $178/$25 ; i 
mt 45,)$25 General Ledger —  3309/940 — " MigroStgl 5224/515 lines to the screen or printer, delete a 
Mon t bigis ACO! Payabio. 1300/540 —  MuriModoi 3448/35 range of lines, replace a range of 
nn HE ra c E Cis EM Epp lines, renumber the lines, and move 
er 
DaSipoa! tasoa CPAChentWrie-up 37997540 String a mod du to the top or bottom of the program 
CBarc-? 98/520 uo Add $129 n erum, Slee file. The EDIT command provides 
| Aaram pass Oar eek APPLE It editing of a single line; character in- 
GRAHAM-DORIAN* Ad&pl (COGS iG CP/M) 4 68/5 UNLIMITED^ i Í ment; 
pete Laager M at Ral i ndi E Bü/Sns Pasy te he sertion, na "te and TER l ara nt; 
ct Hace e æ Btadex $248 - 
Ma PEDE 1 20/6 SOHO GROUP m cere a E 204 extension o u e ine, etc., in a man 
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Inventory H 4720/440 STRUCTURED SYSTEMS creer ng 
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nyeng a 
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DAS or ORS erBTL 3268/5310 SUPERSOFT* Dusktop/Plarn N dE 
MOBS PKG #1295/960 Diagnostic) seneo Vader 5129 W SAMPLE:1 saved the sample pro- 
PRO gnos inde 5159 a - ` 
Wor 3319/980 sh Doclor $ B4/820 — — visipiot $149 gram's source file on drive 1 with a 
Customization Noles sage na Forth 18080 a 260) — 3149/5130 Veantreand/Vieplot $220 : 
Mai-Mor 8109/1325 Fortran $219/$30 Visiflle HIT. file name of SAMPLE/CBL 
Wordistar/ i Mail-Merge.$419/585 Fortran w/Rallor 3200/535 PEACHTREE* Í 
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to compile the sample program. The 
options selected are printed at the top 
of each listing page. The P option 
means send a listing to the printer; an 
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Quality Computer Services presents.. 


Hard Disk Systems 


12m$3195) 


For TRS; Apple Heath, S-100 and more 
6,12,20,40and 80 Megabyte systems 


Completely assembled and tested subsystem including: 


» Switchable power supply e Formatting program 

» Winchester drive g Assigns alternate sectors 

* Host adapter card for any weak sectors detected 

« Sealed case during formatting assuring 

« Expansion i the lowest possible error rate 

The enclosier, controller 

and power supply have been « Warranty: The system has a full one year 

designed to allow for future warranty on all parts and workmanship 

backup hardware or increased * Also available: attach for TRSDOS, 
"e storage OASIS*, Apple DOS 

* Software . Optional 514" floppy (shown) 


» Auto attach CP/M* 
« Hard disk utilities 
s Real time clock 


* 
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See local dealer 
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QuCeS 

178 Main Street 
æ) i Metuchen, New . 
201-548-2135 


« Quantity discounts available. Distributor, Dealer r "4" 
and OEM inquries invited. T a 


"OASIS je a trademark of Phase One Systems, CP/M ta trademark oj Digital Research Tol i fr ee n Lu m ber " 800 63 1 
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xample is listing 1. The X option 
enerates a cross-reference of PRO- 
TEDURE and DATA DIVISION 
ames, This appears at the end of 
isting 1. The L=1 option sends a 
:opy of the listing to a disk file on 
lrive 1, O21 means put the object 
ile on drive 1. If O-N had been 
elected, no object file would have 
Jeen created, 

RSCOBOL provides a COPY state- 
Tent that allows COBOL source files 
:0 be included directly from disk in 
:he compilation of a program. For ex- 
ample, a common record definition 
-ould be kept in a file called RECDEF, 
ind the source program statement 
COPY RECDEF would open that file 
and compile its contents just as if it 
vere part of the main source file be- 
ng compiled. 

One problem with the implementa- 
‘ion of COPY is that all COPY files 
must be online during compilation. If 
one of them is not, the compilation 
aborts with an error message. It 
would have been simple to have the 
:ompiler pause if the file were not 
'ound and ask the user to mount the 
Jisk containing the file instead of 
aborting the compilation. This would 


have extended the size of source files 
that could be compiled for users with 
only two disk drives. 

A couple of other options are 
available that were not used in the 
sample compilation, The D option 
compiles all the “debug” lines. Simply 
stated, any program line starting with 
D is ignored during compilation 
unless the D option is specified, 
Therefore, you can write your pro- 
gram with as much extra code as you 
want to help during debugging, and 
then have it ali eliminated from the 
final version of your program by 
simply compiling without the D op- 
tion. Debug code is commonly used 
to DISPLAY the value of some data 
item while testing a program. 
However, there is no restriction on 
the type of source code line that can 
be flagged in this way. 

If the compiler finds any errors in 
your program, they are clearly 
marked with a pointer to the offend- 
ing word and an error message in 
English. More than 70 error messages 
are possible, and I have never had a 
problem figuring out what they 
meant, Each error message has a brief 
explanation in the manual. 


isting 2; A summary of all data items from the program in listing 1. 


RS-00 Hodel I/LII COEM. (RMSCORO 1438? 


SOURCE FILE? SAMPLE 


ADDRESS SIZE DERUG ORDER TYPE 


0 FILE 
20000 BO ANG n ALPHANUMERIC 
+DNG4 Bü GRE Ü 
»00549 2 ANS u ALPHANUMERIC 
+0059 75 ANS 0 ALPHANUMERIC 
*004^4 3 ANS ALPHANUMERIC 


“H0AB 3 ANG ALPHANUMERIC 


“OOAC GRF 

-b0D4 a? GRF GROW 

200FT 2 ANS ALPHANUMERIC 

YOOFE > ANS ALPHANUAERTE: 
(EAD ONLY BYTE SIZE = 24122 


(CEAD/AWRITE BYTE SIZE = 
WERLAY SEGMENT BYTE SIZE = 5140001 
TOTAL BYTE BIZE = > O26 
D ERRORS 


0 WARNINGS 
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OPTION LIST; (T X L= 


0 
ü CDNDITIGN-NAHE 


LDONDIT.ILGON-NAHE 
CDONDIYTIDN-NAME 


0871770)  üBi3D0:57 PAGE 3 
1 DA 


NAME 

INFILE 
INFILE-RCUORD 

IN-RECORO 
RECORD-KEY 
REST-OF ~KECGRE 


USER-QUITS-FLAG 
USER-üUITS 


MORE -DATA-REMATNIB—FL AG 
NÜ--MORE-DAT6-REMATINGS 
MORE —-DATA-REMAING 

REQUEST-KEY~MSG 


WAT T-MSG 
HAT T+~CHAR 


SEL ECT-KEY 


The compiler does not stop until it 
reaches the end of the source file, no 
matter how many errors it finds. This 
helps you to find as many errors as 
possible with a single compilation. If 
you specify the E option when you 
compile, only error messages are sent 
to the listing files. This is useful when 
compiling for the first time; you are 
likely to have some errors and can 
save wear and tear on your printer by 
printing only the error lines. 

The T option directs the listing out- 
put to the screen. You can specify as 
many listing destinations as you 
wish—it is possible to direct output to 
a disk file, the printer, and the screen 
all at once. The sample program in 
listing 1 creates a disk file and a print- 
out at the same time. 

As you can see from listing 1, the 
compiler provides a complete pro- 
gram listing, The date and time of 
compilation appear at the top of each 
page, along with the name of the 
source file and any options selected, 
The leftmost number in each line is a 
line number supplied by the compiler, 
The next column contains informa- 
tion needed when using the interac- 
tive debugger, Next is the editor line 
number, and then the source code line 
itself, 

A summary of all program data 
items is provided in the order in 
which they were defined in the 
DATA DIVISION. Information pro- 
vided for each data item includes 
from left to right: 


eits address relative to the start of 
data storage, for use during debug- 
ging 

sits size in bytes 

ea three-character type code used 
during debugging; ANS = alphanu- 
meric, GRP = group, etc. (there are 
12 in all) 

ethe "Order," which is the number of 
subscripts a data item requires 

ethe data item type name in English 
ethe data item name 


This listing is followed by the size 
of the read-only portion of the pro- 
gram (presumably the code block) in 
bytes, the size of the read/write por- 
tion (the data area) in bytes, and the 


m 


2 


“Without touching your program 
Ican move it to and from Z80, LSHT 
8086, 6502, 8080,6809 68000 and 


9900-based computers: 


JULIE ERWIN, Vice President, Marketing, Sof Tech Microsystems, Inc. 


UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. L5i-H 15 a 
trademark af Digital Equipment Corporation, XenoFile is a trademark of Sof Techy Microsystems, Inc. CP/M 
is a registered trademark of Digital Research, Inc Apple is a trademark af Apple Computer, Inc. 
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ou can do it too, with 
SofTech Microsystems' 
unique software 
development and execution 
environment, the UCSD p-System™. 


Our UCSD p-System is the 
only genuinely machine-independent 
operating system for 8-bit and 16-bit 
microcomputers. And to over 50,000 
end-users and scores of applications 
developers it is the one proven, 
reliable answer to software 
obsolescence. 


For software development, 
it allows you to work in any 
combination of UCSD Pascal™, 
FORTRAN-77, BASIC, and assembly 
language. [t provides you support for 
dynamic memory management and 
multitasking, with a full arsenal of 
powerful enhancements, such as a 
versatile Screen Editor, Native Code 
Generators, a Print Spooler, 
TURTLEGRAPHICS and XenoPile™, 
oF easy access to CP/M® disks and 

es. 


Users report that our 
UCSD p-System's friendly, fast and 
compact execution environment 
makes it their first choice in software. 
So whether it's for IBM, Apple, 
Tandy, Commodore, Texas 
Instruments, Philips or any other 
small computer, your best move 
is to our UCSD p-System. 

Nothing else touches it. 

Our UCSD p-System is 
available for distribution licensing as 
well as single copy purchase. Visa and 
MasterCard orders are welcome, or 
you may write lo us for more details. 


SOA) 


A SUBSIDIARY OF SOFTECH 


9494 Black Mountain Road, San Diego. 
CA 92126. (714) 578-6105 
TWIX: 910-335-1594 
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total size in bytes. The total size for 
the sample program and its data is 
hexadecimal 0264 (612 decimal) 
bytes, which is fairly compact for this 
COBOL program. 

For the sample program, a cross- 
reference table was requested, All 
PROCEDURE and DATA DIVISION 
names are listed in alphabetical order. 
For each entry, the line numbers in 


which it is declared and referenced 
are given. The line numbers in which 
a data item is declared are surrounded 
by slashes. Lines in which the value of 
a data item may be altered are 
marked with asterisks, e.g., *0073* 
for the variable IN-RECORD. In line 
73, IN-RECORD is the destination of 
a record read from INFILE. 

The COBOL compiler resides from 


Listing 3: A cross-reference of all PROCEDURE and DATA DIVISION names in 
alphabetical order. The line number where it is declared and referenced is also listed. 


TRS-80 Hodel I/III COSOL (RM/EOBUL 1.3E) 


SOURCE FILES SAMPLE 
CRÜSS REFERENCE 
GET-HEY-AND-SEAREH-FTLE 
INFILE 

INFILE-RECORD 
YN-RECORD 


MORE -DATA-REMATNS 


/O037/ 
MORE-DATA~REMATNE~F LAG 


ANYS x 


0890/17/81 08:30:52 PACE 4 


OPTION LIST? (T X Lel Gel 
/DECLY ADESTE 


0054  /ü0*"H/ 
/0017/ /n022? 0044 
/;übz4/ 


/Áün2B/ xüü73 10077 


DAZ 0073 


0075 
oneéódx x0p74x 


ND-MÜRE-DATA-REMATNS /U036á/ 00464 
RECORD-KE Y #00207 00746 
RECURD-SELECTION-AND-DTSPFLÉAY roosa 


0727 
fO04E/ w00 QUAL 


700427 mDUE2E 


f00446/ xD070» 
rosa 0069 


£10397 00059 


iá 


hexadecimal locations 5200 to AAFF 
in memory. This leaves hexadecimal 
5500, or 21,760, bytes of memory 
free. The compiler is so large that it 
had to be split into overlays as shown 
in table 1. Different overlays are 
loaded from disk to compile different 
divisions of a COBOL program. It is 
not documented whether these over- 
lays eat into the 21,760 bytes of free 
storage. A couple of internal error 
messages tell when the compiler's 
working storage has been exceeded. 
This could happen, for example, if a 
program has too many symbols to 
store in the compiler's symbol table. 

If this should happen, the sub- 
routine CALL can be used to alleviate 
the problem, A program can be split 
into a main program and subroutines, 
each separately compiled. At run- 
time, when the main program CALLs 
a subroutine, it is loaded dynamically 
from disk. This also provides a 
method for controlling memory usage 
at run-time. But it is not the only 
method. A single program can be 
broken into overlays. À program 


Learn about the Z6000 from 
the people who are 


pioneering the Microworld. 


Zilog's Z8000 Architecture 


techniques of memory management, 
Course takes you into the world of methods for interfacing memory 
faster, smarter, smaller micro- and peripherals, plus use of the 
rocessors without leaving your Z 's powerful instruction set. 
ome. Our five-part correspon- You study at your own pace. 
dence course covers the details of Each test is individually graded and 
the Z8000's 16-bit architecture, critiqued, then returned to you. 


1 Training and Education, 1315 Delt Avenue, Bldg. C, Campbell, CA 95008 
Enroll me today in Zags Z400 Architecture Course. CI Enclosed ls my check or money order (no cash or purchase orders, please} for $39. 


Make check payable to Zilog, Inc, DoOnoOooOoOOoOoOoOoOoooOo 


Please charge my O MasterCard or O Visa account 


This course can make you an 
ag on Z8000 technology for only 
$39. Enroll today by sending us 
the coupon? Allow six weeks for 
delivery of your first lesson. 


BUSINESS ADDRESS 
Name 

Company 

Address 
City/State/Zip 
Telephone 


numer 


Name 


L Piease mail my lessons to: —— Business Address 


BILLING ADDRESS (as shown on charge card) 


Expiration date: Mo: Yesr:—— Signature 
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44. the Microworld. 


An affiliate of EKON Corporation 


Tite 


Carlene 


Billing Address 


“Offer expires August 27, 1982. Goad only in the US. 
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FMS=SO 


Organizes Your 
Organization 


MS-80, a data hase management system, olfers 
the user a quick and easy way to organize and 
efficiently manipulate data so sound decisions 


can be made on facts displayed. 
FMS-80°°" 

is the 

most power- 

ful stand 

alone DBM 

program 

available tà 

Ihe micrae 

computer) 


in assem! 
Larner 

it offers ~~ 
these features: 


User definable 

File Definitions 

Screen Displays 

Reports (with 

math and field 

break analysis) 

Selection Criteria 

(on any or all 

fields) 

Menus (that ap- 

plications programs 

can be selected from) 
Instantaneous data query on 
indexed records. 
Mathematical manipulation 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Maintenance) 
Easy to use video “how to" 
training tapes are available. 


Manipulation of up to 19 differ- 


ent data files (using EFM) 


rating reports, generating other data files or on- 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub- 
routines in EFM 


FMS-80 is able to read data files thal other 
programs have generated 

No restrictions to record size other than avail- 
able RAM memory space 

Operates under CP/M? MP/M* or CDOS* 


FMS-80 allows the flexibility to quickly create 


at one time and displaya =m — 


ing this information, 
on the screen, ae 
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programs that 
allow data to be 
entered in a 
form that 

a secretary 
recognizes 

and 

generates 
reports 

that the 
manager requires. 


lf you're continuously asked to 
do applications programs and 
don't have time to do it in 
BASIC, consider FM$-80. 

For additional 

information contact 


Systems Plus, 

1120 San Antonio Road, 
Palo Alto, CA 

94303. Phone 
415/969/7047 


TM af DIR Assciates 
"TH of Cromemeoo, Sunnyvale, CA 
VT M al Digita) Research, Pacific Grove, CA 


segmented in this manner is compiled 
in one piece, but the overlays are 
loaded into memory dynamically at 
run-time when they are entered via a 
GOTO or PERFORM statement. 
These two options, CALL and 
overlays, combine to provide the 
most dynamic memory-management 
system that I have seen in any TRS-80 
language. 

A word on compiler performance. 
With both the input of source text 
and the output of object code involv- 
ing disk I/O (input/output), and the 
compiler itself requiring several disk 
overlay loads during the course of a 
single compilation, this compiler is no 
speed demon. The sample program, 
with the options shown, took 135 
seconds to compile. This works out to 
about 35 lines per minute. This in- 
cludes printing a listing and creating a 
listing file on disk, both including 
cross-reference lists. Choosing op- 
tions of T and E (create an object file 
on disk and print any errars on the 
screen), sped things up to about 50 
lines per minute, It then took 95 
seconds to compile the sample pro- 
gram. 


Testing a Program 

The RSCOBOL system provides a 
simple run-time interactive debugger. 
This debugger allows you to test 
many aspects of a COBOL program 
without having to program in a lot of 
special debugging statements. Com- 
bined with the compiler's D option 
described earlier, RSCOBOL pro- 
vides a decent debugging environ- 
ment, 

To make full use of the interactive 
debugger requires a current printed 
listing of the program under test. À 
printer is not a prerequisite for use of 
RSCOBOL, but l strongly recom- 
mend having one. 

The command RUNCOBOL in- 
vokes the RSCOBOL run-time 
module. The debugger is invoked by 
specifying the D option. Once in the 
debugger, a COBOL program can be 
single-stepped a sentence or group of 
sentences at a time. This is achieved 
by typing S, optionally followed by 
N (where N is the number of 
sentences to execute), To execute all 
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the way up to a particular sentence, 
type A followed by the address in the 
DEBUG column preceding the 
sentence at which executian should 
stop. 

The final debugger command is D. 
It is used to DUMP the contents of 
different data items in a readable for- 
mat. For the sample program, by typ- 
ing D 54, 5, ANS, the current value of 
the data item RECORD-KEY is dis- 
played on the screen. It is permissible 


A printer Is not a 
prerequisite for use 
of RSCOBOL, but ! 

strongly recommend 
having one. 


to request the display of a data item 
in other than the default format; a 
hexadecimal dump is available, for 
example, 

Some important features that this 
debugger lacks include: 


1. The capability to alter data item 
values. 

2. A way of setting program break- 
points. The current system lets you 
specify that execution should pro- 
ceed to a particular COBOL sen- 
tence; it is desirable to be able to 
specify a number of points in the 
code at which execution should 
halt, passing control to the debug- 
ging monitor. 

3. À way to reference data sym- 
bolically rather than requiring the 
use of hexadecimal values repre- 
senting actual data-storage loca- 
tions. 

4. À way to step through the state- 
ments of a COBOL sentence. In 
listing 1, there is only one value in 
the DEBUG column for the entire 
range of program lines from 61 to 
71. This value represents the begin- 
ning of the COBOL sentence start- 
ing with "IF". You cannot step par- 
tially through this sentence; you 
must execute it in Full. 


If you are not using the debugger, the 
RSCBLD13/OB]J file need not be pres- 
ent during run-time, 


Run-Time Environment 

The RSCOBOL package includes a 
substantial run-time module that 
must be resident during the execution 
of any COBOL program. The run- 
time code resides from locations 
hexadecimal 5200 to BIFF, leaving 
about 20K bytes of user program 
space, This is respectable for a small 
machine. 

There is a trade-off in using a stan- 
dard run-time module rather than 
linking in only those pieces specifical- 
ly required by each program. Use of a 
run-time module allows much faster 
program development; the linking 
phase otherwise required is usually 
very time-consuming, It involves a 
lengthy search of a large library 
module to find those pieces required 
by a particular program. A run-time 
module also cuts down on the size of 
user programs; without one, every 
user program must contain a lot of 
the code that is otherwise in the run- 
time module, resulting in much 
duplicated code on a disk holding 
several user programs. 

The disadvantage is that, in most 
cases, not all of the run-time code is 
needed for a particular program. 
Therefore, some memory space is 
taken up unnecessarily. RSCOBOL 
compensates for this somewhat with 
its overlay and CALL statements for 
memory management, 

Two options besides D (invoke in- 
teractive debugger) are available at 
run-time: 


1. S=nn..n: This option allows the 
setting of "switches" at run-time. A 
COBOL program can test for the 
value of these switches and make 
decisions accordingly. The eight 
switches each can assume the value 
0 or 1. 

2. T—-hhhh: This sets the top 
memory address that will be used 
by RSCOBOL at run-time, It is 
used to protect user machine- 
language programs from the run- 
time system. As discussed pre- 
viously, it appears that if your 
assembly-language program stores 
this value ín location hexadecimal 
4049 (for the Model I), the same ef- 
fect is achieved. 

Many English-language error 


The Last Disassembler ; 
You Will Ever Need! 


Mnemonics Externally Detined 
£ilog, intel, PASM Supplied 
ASCIIHEX Preconditionar 
Can Externally Oef, Equates 
Optional Address Listing 
ASM/PASM/M80 Compatible 


DB statements forcible over user 
specified range 


$150. complete/$25. manual only 
lor further information contact 


COMPUTER TOOLBOX, INC. 
1325 East Main St. 

Waterbury, Ct. 06705 

Phone (203) 754-4197 
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(Sm) A, ATARI’ 


Entertainer Kit 8800 Atan G0 16K 710 00 
Programme: KM $600 Atan 400 16K 185 00 
Commemcalo tn 22000 — Atad4tüCasse!e 8060 
Micioson Basic 7200 — Alan 810Dsk abo 00 


ALL ATARI SOFTWARE 20% OFF 
Plus Loads of 3rd Party Software! 
VOTRAX TYPE'N'TALK: 340.00 
ALSO EPSON & CENTRONICS PRINTERS 
ZENITH & TELEVIDEO TERMINALS 


BBI Mai Ordes ts a company made up pf com- 
puter professionals. We are able to provide 
low paces as well as technical support. Give 
us a Call and tind out why we conside: the 
Alan the best home computer on the markel 
today You won't be disapormied. 


YL 
BBI Mall Order 


^w Spetiakemng in Atari Hore Computen 
* PO Bo» 365 


"n. Newton Highiands, MA 0216! 
à; i617) 964 3080 


Stare-of-the-ort 8" disk drive subsysrerms 
give you o remarkable 2.4 MD in rhe space 
of o sungle-drve cobiner, 4 8 MD storage 
capacity in the space of a 2-drve cabiner. 
Perfect add-ons for IOM Apple Radic Shock 
and oll 8" Shugor compatible compuren. 


2-Drive — $1695, 4-Drve — $2995, 2-Dive 
Honzontol — $1750 write protect switth 
ophon $30/dnve 


Columbia microSystems, Inc. 
905 E Broadway, Columbia, MO 65201 


1 MEGABYTE FLOPPY 
$415.00 


CALDISK MODEL 142 8" FLOPPY $385.00 
Ov Den, So! Suded, Reconotoned 
CALDISK MODEL 143M B" FLOPPY $415.00 
Dis Deo, 48 TP, ! Ayte Capacity 
50 An Edge Connector, Recon Mióonod 
TANDON TM-100 5v." FLOPPY $219.00 
Dui Den Sol Scied. 52400 Connector Compaliite 
(Thus. a the one deed in BAT a pemsonel comoulen 


SHUGART SA400 5%" FLOPPY $212.00 


MOTOROLA M3970 CAT MONITORS 


690.00 (P31) $89.00 (Pd) 
127, + *Z2w, 15 MHZ Banchertih, P4 or P31 Phospho! 
TTL Compatibile, 10 An Cect Card Edge Cannsctem 
CENTRONICS PRINTERS (Used) 
& 70! with aiand $600 00 9761 wih wara £675 00 
$ 703 wth sland $750 00 96300 wih sland $1500 00 


PAPER TIGER IDS 440 (Used) $529.00 


- CALDISK 
a j Bos 845, Provo. UT 146902 
(801) 375-0000 
TW 91097 15A89 


Phone anders weicame wit( MasterCard and VISA. 
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SYNTHESIZER 
WITH INTERACTIVE 
TELEPHONE INTERFACE 


Fa APELEI camcehit didl-am ¢Gace f 

ind remole dala-base access Sci esie corr 
sider a V100 series deagn trom V¥NET CORPO- 
RATION. 


Direct connect, au[6-cial/answer 

Control wa Touch Tone” deteachoo 
Allophone (LPC) based voicu synthesizer 
Includes 1.000 word vocabulary 

Ector for custom vocabulbry 

Eatensive apphicabion sáltwara 
Programmable bullered port 

Upgrade avaüabie for mgh quality LPC 
vocabulary 

e $395 00 


Telephone intertace may be purchased wilhoul 
synthesizer TRS-80~ and IBM versions avaiable 
spon 


VYNET 
CORPORATION 
2405 OUME DRIVE 

SAN JOSE, CA 85131 
I408) 942-1037 
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"To 7h System 


- FOHTH.ibe dhect tweaded mterpratiew system wiih 
Uiuclured assamoty language (6000 mnemonics 


— Applicsticn development can ullus al CPIM (im) 
capabitiis tediior, tHe sytem, eic] 


— inchides reentrant rli -tag exdeulive wilh countinq 
semaphores tor TASMMSG jam Nien. 


— Supporna airings, singia and doubir precision iniagera 


— Capable a! generating AO based sland-stone syelems 
lo dedicate sole etione 


= Ail source code supple No (orales on derwalive toti- 
ware 


= Fully documented wilh 200 page relerance manus! M» 
Sluding gicaeary and index of eíl standard words. 


—Traiteng Semina ayakk on queat. 

— Sand chaca or monay order for $495.00 16 receio manua 

and system (B^ simple sided single danarty diskette}, Demo 

eysipr wilh Manual £75 00. Manual oniy $45.00 Alabama 

renidents add 6% sales fax 

US UNITED CONTROLS CORPORATION 
PO Bor 4620 Huntsrille, Alabama 34.502 


(205) 837-4144 


RADAR manual 
separately for $25.00. 
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CP/M DATA ENTRY 


"RADAR" 


RADAR Is a high speed data antry systam 
that will run on any CP/M system pro- 
vkding a "3741" style key-to-disk en- 
vironment. RADAR ia ideal for replacing 
KEYPUNCH machines and older, slower 
key-to-disk systems like the 3741's and 
42's. 


Features: 


Verify Mode 

Check Digit Processor 
Auto Dup/Manual Dup 
16 Accumulators 


Parameter Driven (No 
Programming) 


"Virtual" File Access 
Add or Delete Records 


Record Retrieval By Number 
Or Content 


Full Editing Capability 
Operator Prompts 


Extremely Fast (Written In 
Assembly Language) 


In addition to “heavy-duty” data entry, 
RADAR is also the ideal "front-end" for 
many applicationa programs, providing 
aquisition and retrieval of keyed data with 
8 degree of reliability simply not possible 
with any other technique. RADAR can cut 
programming timo by more than 30%, 
simply because there is no longer any 
need to write the “input” portion of a pro- 
gram, just let RADAR handle it! 


Write or call for free brochure. The 
is also available 


P.O. Box 3373A 


(314) 675-8900 


Birmingham, AL 35255 
Phone: 205-933-1659 
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messages can appear at run-time. 
They are carefully documented in the 
RSCOBOL manual. 

My overall impression of run-time 
performance is favorable. Every pro- 
gram | have written which reads 
from the disk, computes something, 
and writes the results to the printer 
has managed to keep the printer mov- 
ing at full speed (60 characters per 
second bidirectional). Interpreted 
BASIC programs | have written, 
which perform similar formatted I/O 
with the PRINT USING statement, 
pause noticeably between the output 
of formatted data items. By com- 
parison, RSCOBOL is quite snappy 
and moves right along. 


Language Implementations 

RSCOBOL is based on the ANSI 
X3.23-1974 COBOL Standard. The 
ANSI Standard defines “levels” of im- 
plementation for different aspects of 
the language. Table 3 lists the levels 
of implementation provided by 
RSCOBOL. The more advanced the 
implementation, the higher the level 
number, The Federal Information 
Processing Standard (FIPS) lists 2 as a 
relatively "high" level of implementa- 
tion for most language components. 
RSCOBOL' implementation does 
quite respectably. 

Table 3 is somewhat misleading in 
that there are exceptions to the levels 
of implementation stated, i.e., certain 
features defined by ANSI as part of a 
level are not implemented. A com- 
plete list of these exceptions is in the 


back of the RSCOBOL manual. 
Notable exceptions include: 


eMultiple results are not supported 
in arithmetic statements, For exam- 
ple, you cannot state ADD A TO B 
C; you must state ADD A TO B and 
ADD ATO C. 

eREMAINDER is not supported in 
the DIVIDE statement. 

eINSPECT data items are restricted 
to a single character. 

eCompound TALLYING and 
REPLACING clauses in the INSPECT 
statement are not supported. 
eExponentiation to a noninteger 
power is not supported. 
eAbbreviated combined relation 
conditions are not supported. You 
cannot say IF A EQUALS 1 OR 2; 
you must say IF A EQUALS 1 OR A 
EQUALS 2. 

eThe STRING and UNSTRING 
statements are not supported. 


Some extensions to the stated levels 
of implementation are available, 
mostly nonstandard. One that struck 
me as quite interesting was the inclu- 
sion of several statements having to 
do with the locking and unlocking of 
disk records, These statements allow 
simultaneous access to a disk file by 
multiple users in a controlled fashion. 

lt is worth mentioning that the 
rather powerful MOVE CORRE- 
SPONDING statement is im- 
plemented, This lets you move all 
like-named fields from one record to 
another with a single statement. 
MOVE CORRESPONDING is fre- 


Function Module Implementation 


Nucleus 

Table Handling 
Sequential 1/0 
Relative VO 


Indexed VO 
Sort-Merge 
Reporl Writar 
Segmentation 


Library 

Debug 

Inter-program 
Communication 

Communication 


Leval 2 
Level 1 + 
Level 2 
Laval 2 


Level 2 

Null (nothing provided) 
Null 

L evel 1 


Level 1 
Nonstandard 


Level 1 
Modifled ACCEPT and DISPLAY for 
terminal communication 


Table 3: Radio Shack COBOL's level of implementation as compared to the ANSI 
X3.23-1974 COBOL Standard. 
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quently left out of small-machine in 
plementations of COBOL. Also in 
plemented are ADD CORRESPONI 
ING and SUBIRACT CORRI 
SPONDING. 

The ACCEPT and DISPLAY stat 
ments provide good capabilities fi 
interacting with the display ar 
keyboard. In listing 1, the ACCET 
statement in line 60 puts out a field 
underscore characters the size of tl 
data item SELECT-KEY, and allo 
only that many characters to be i 
put. DISPLAY is a programmatical 
simple way of printing a data iten 
contents on the screen. 

Assembly-language programs c; 
be called from RSCOBOL. They a 
dynamically loaded from disk a 
must be in standard TRSDOS lo. 
format, An arbitrary number 
parameters can be passed to . 
assembly-language program via |. 
USING clause of the CALL sta! 
ment, Parameters are passed | 
reference, i.e., the address of the da 
item itself is passed. This is a ve 
flexible system. Loading assembl 
language programs from disk at ru 
time gives the same flexibility f 
managing memory used by assembl 
language programs as for that us 
by COBOL subroutines. 


File I/O 

COBOL probably has the mt 
complete set of commercial fil 
handling statements of any languag 
It is a substantial challenge to impl 
ment them for a 48K-byte RAM, du 
floppy-disk Model I. RSCOBOL pr 
vides three major COBOL file type 
sequential, relative, and indexed s 
quential. 

Sequentia! files can have fixed- 
variable-length records. Variabl 
length records contain a byte at tl 
beginning of each record telling t 
length of that record. Lengths va 
from 2 to 255 bytes, Fixed-leng 
records do not contain any bytes te 
ing the length. Sequential files, co 
taining records of either type, must 
accessed in order, that is, one reco 
after the other in the order they we 
stored. 

Relative or random files cont 
fixed-length records. Any particul 


The MICROMINT Z8 BASIC 
COMPUTER/CONTROLLER board repre- 
sents a milestone in microcomputer price- 
performance. It is cheap enough to be 
programmed directly in a high leval tan- 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 4*2" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one AS-232 serial port and two parallel 
ports, plus a variety of other features. Us- 
Ing a powerful Z8 microcomputer chip and 
76132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com- 
pletely seif-contalned and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comas with 
over 200 pages of documentation, 

The price, in single quantity, a tiny $195.* 
Optlonal power supply 
[4 5,-- 12 and - 12V) $35. 


*Cali Micromint for quantity pricing 


ZB MICROCOMPUTER 
* On board tiny BASIC Interpreter. 
* Parallel and serial I/O ports. 


© B Interrupts. 
RS-232 CONNECTOR To Order: 
* Just attach a CRT terminal and Immediately write Call Tall Free 


contral programs in BASIC. 
4K BYTES OF RAM 
*26132 4K X Blow power quasi-static 
RAM. EPROM pin compatible. 
SWITCH SELECTABLE BAUD RATES 
«110-9600 BPS. 
FULLY EXPANDABLE 
s Data and address buses available for 124K memory 
and I/O expansion. 
* 2 onboard parallel ports. 
e 7.3728MHZ crystal for fast control operations. 
JUMPER SELECTABLE MEMORY OPTIONS 
*4K RAM, 2716 or 2732 EPROM operation. 
LOW POWER 


1-800-645-3479 


For information Call 
1-516-374-6793 


MICROMINT INC. 
917 Midway 
Woodmere, N.Y. 11596 


S 


and -12V (optional power supply available). 


Micromint will put both a 


computer development system 
and an OEM dedicated controller 
in the palm of your hand 


for only $195. 


| Reda 
| 2068594. 80.13 
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PFAS 


The portable ISAM for the UCSD p-System™, 
Pascal MT +™, and the HP-1000 Pascal 


PFAS is the professional, easy to use 
program development tool with ad- 
vanced features such as: 


* Variable length records 

* Alternate and partial key access 

* Unlimited number of records in a 
tile 

* A B+ tree Index. 


PFAS is & set of modules which link to 
your PASCAL program making powerful 
ISAM functions part of Pascal. 


Programs using PFAS are nol limited to 
a single machine or operating sysiem. 
Since PFAS is writen In Pascal it Is truly 
machine independenl. Irom Apple lo 
Zenith, from HP.125 to HP 1000, Only 
PFAS Is this portable. 


Mow available for ihe p System is PHOS: 
FORM. our farmatied screen input sys. 
tem, PHOSFORM allows you ia quickly 
create and customize [ltl-in-the-lorm 
type inpul lor your programs. PHOS: 
FORM configures iisell to run on any ter 
minal making your software portable 


When you use PFAS end PHOSFORM to input. organize. and maintain your dale, your 
lime can be more eflectively spent dealing with the crealive lacets of your soliware 


* PFAS with Manual....... 
* PHOSFORM with Manual (In 
* Manual only... ..... ius 


. . from $200 


i.e "ow wv o We 


troductory Price) .... $ 95 


= $a». Cem 


0.3. Wigglesworth Software / 
Gryphon Systems 


P.O. Box 755, Cardiff-by-the-Sea, CA 92007 (714) 436-1455 


* UCSD Pascal and p-Syslem are (trademarks oí the Regents al the University of Calina 
* Pascal MT è is a tredemarh al MT MicroS¥STEMS 
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record can be accessed "at random" 
by specifying its record number. The 
first record is number 1, the second 
number 2, etc. The maximum length 
of a relative record is 253 bytes. 
Indexed sequential access method 
(ISAM) files are the most powerful 


| | ones provided by RSCOBOL, 


Records in an ISAM file are fixed- 
length, but can be up to 4096 bytes 
long. When creating an ISAM file, 
one or more “keys” must be specified. 
A key is simply a field of the record 
that is used later as a search argument 
over the file. 

For example, an employee record 
may contain a Social Security 
number field, If this field is specified 
as a key when the file is created, you 
can later retrieve a particular 
employee's record by specifying the 
Social Security number. Such a 
method is usually easier to program 
than relative files, which require that 
you provide a record's number in 
order to directly retrieve it. 

When an ISAM file is created, 
records are stored in sorted order on 
their "primary keys." The primary 
key must be guaranteed unique; the 
Social Security number is a good ex- 
ample of such a field. Secondary keys 
can also be specified for a record. A 
record can be retrieved by specifying 
the value of any secondary-key field. 
Secondary keys can have duplicates, 
that is, two or more records can have 
the same value in a field designated as 
a secondary key. 

The sample program in listing 1 
uses a sequential-type file, not ISAM, 
It does a sequential search of the file 
when looking for a record whose key 
Field matches the value typed in at the 
keyboard. If an ISAM file had been 
used, the record desired could have 
been located directly by its key value, 

In summary, the records of an 
ISAM File can be sequentially re- 
trieved in the sorted order of any key 
field, and directly retrieved by speci- 
fying the value of a particular key 
field. This powerful access method 
reduces the amount of user program- 
ming required for many data-storage 
applications. 

ISAM files do pay a space penalty 
for this generality in retrieving 


Robotics * Fiber Optics * 
Lasers * Pollution Control è 
Pollution Monitoring * 


Up-to-date, inside-track reports now available from the vast 
resources of McGraw-Hill Research and Standard & Poor's 


Turn with confidence to these INDUS- 
TRY PROFILES ta keep up with techno- 
logical trends, marketing opportunities. 
and vour competitors activities in lu- 
day's kev industries. 


Lach Profile gives vou current and 
immediately useful facts on a major 
growth industry. Each condenses à 
wealth af hard data and essential infor- 
mation for either quick access or con- 
centrated study. 


INDUSTRY PROFILES are now avail- 
able tor five kev industdies: industrial 
robots. fiber optics. industrial lasers. 
pollution control equipment. anel prally- 
lion monitoring equipment 


Developed from a unique data base 
comprising nearly a quarter of a million 
dacumens, thev reflect the combine, 
unparalleled resources of McGraw-Hill 
Heseanhi and Standard & Poor's. 


In these Profiles vault find the most 
relevant and up-to-date industry infor- 
mation. distilled in a clear and accessi- 
hin format from goverment docu- 
ments, private reports, and the world's 
husiness press. 


No other single source offers 
you this mue opportunity — 
at such an affordable price — to 
obtain concentrated, reliable 
information on industries vital 
to your company's growth and 
SUCCESS. 


Now available — INDUSTRY PROFILES in 
these five rapidly developing areas: 


Industrial Robots 


Explores the rapi technological and 
economic expansion of this growing in- 
dustry sector; describes markets, markel 
leaders, and major foreign producers: 
highlights currant technology and re- 
search programs; summarizes political 
and environmental pressures; and 
mort, 


Fiber Optics 


Examines an industry which is just 
reaching its turning point — estimated 
world demand for all fiber optics ap- 
dications will grow to around $4) 
Jillian by the vear 2000. Details the 
reasons for lhe predicted explosive 
growth; iclentifies fiber optics produc- 
tion by component type as well as cum- 
ponent consumption by application: 
and more, 
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Industrial Lasers 


Reviews the industrial, scientific. and 
defense applications of this growin 
business: focuses on nineteen user jiy- 
dustries: discusses competing, new and 
emerging technologies: olus unique 
marketing projections; gives details on 
more than 170 peuclucing companies: 
and more. 


Pollution Control 
Equipment 


Assembles extensis dala on ain water; 
noise, marine, ane! other pollution con- 
truls; examines future standards ancl 
comments on the $22 billion to be spent 
in compliance: outlines foreign sales 
and sales by SIC; revimvs legislation; 
iclentilies nearly 300 companies in the 
product area: and mure, 


Pollution Monitoring 
Equipment 


— d————á——M— 
Spotlights trends, techoolugy, uses, and 
sales of monitoring devices: identifies 
major companies and their products; 
details domestic and foreign markets: 
shows current R&D expenditures; 
iraces the role of the EPA and other 
regulatory agencies: and more. 


INDUSTRY PROFILES 


(221 feenue af ihe. 
hem Soir, NY t0020 


Peas ett vt thar NDA STIA PUB DDD elected Done, 
A 52590 eh (espada tubes apple alim Ta 
INDUSTRIEN. ROI FPS 
FREH OTI 
INDE NTHEAL LASKIN 
IRAR TROS CONTIN. EGUUEENI 
RATIOS 53HONETOHISE VAN WHEY 


Ales net m, um a reypafar bania uprlalum nf the 
Kofi ss PRETILA 


wi 
MeGraw-Hill Hosearch ort 
Dept. B | Hi yl 


Join the forward- 
looking executives who 
rely on INDUSTRY 
PROFILES for 


e data to support decisions on 
new products, expanded 
markets, mergers, acquisitions 

® forecasting — a finger on the 
pulse of industry developmeni 
and activities 

9 succinct overviews oi specific 
industries — their economic 
and technological patierns 

® sales backup — data, contacts, 
and details on competitors 


Each INDUSTRY PROFILE covers 
these vital subjects... 


M Background — including legal, 
sociological, and historical data 

M Economics — applications, users, 
sales, forecasts 

Competition — whos producing 
what, who's making the sales 

M Technology — state-of-the-art and 
research programs 

Political and Foreign Implications 
— perspectives, trends, major for- 
eign producers 


Fach Profile is assembled in a handsonw asd 
durable portfolio. Tu receive your copies, al 
$254) cach, send in this coupon or write to: 
INDUSTRY PROFILES 
McGraw-Hill Research 
1221 Avenue of the Americas 
New York, NY 10020 
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the sportai price 1935 emch. ape 
mers nb tanith and will be bed al ye ine of 


ihork erckecl.— | larann bil momy company. 
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records. An index structure is stored 
in the file for each field specified as a 
key, The manual states that the use of 
secondary (ALTERNATE) keys 
causes a geometric growth in the time 
required to create a file. However, the 
time required to access a record by its 
key is relatively uniform throughout 
the file. 

The RSCOBOL manual gives the 
following formula for estimating the 
number of 256-byte sectors required 
for an ISAM file with the specified 
parameters: 


NRECS=INT ((S4-33)/32) X R/8 


+(R2)/INT (252/(Kn--B)) For 
each key 

+(RXD)/8 If duplicates 
are allowed 


where R maximum number of 
records desired 
S size of records in bytes 
Kn size of key n in bytes 
D =number of keys that 
allow duplicates 


I created an ISAM file containing 
one hundred 61-byte records, each 
containing a 5-byte primary key and 
no secondary keys. The input records 
used to create the file were read from 
a sequential file on disk. The ISAM 
file took 3 minutes and 40 seconds to 
create (2.2 seconds per record), and it 
used 37 sectors on the disk (8 grans}. 
Since the formula predicts 35.5 sec- 
tors, it appears to be fairly accurate. 
A record file created by Disk BASIC 
would take 25 sectors (four records 
per sector) to hold this same amount 
of data. Therefore, the indexes do 
produce some overhead. Of course, 
you could not access the Disk BASIC 
records by key value, and this is the 
function you are buying with this ex- 
tra disk space. 

Performance wise, the disks kept 
spinning the whole time the ISAM file 
was being generated, An interpreted 
BASIC program creating a record file 
usually leaves the disks idling at inter- 
vals while it is performing computa- 
tions. Two factors could further 


speed up the file creation process. 
First, TRSDOS 2.3B steps my MPI 
disk-drive heads at a slow 40 
milliseconds (ms) per track; they are 
capable of 5 ms per track, Second, 1 
had the file of input records used to 
create the [SAM file on the same 
drive as the ISAM file itself. By plac- 
ing these two files on separate drives, 
less disk-head movement would oc- 
cur and the files would be accessed 
faster. 


Documentation 

The manual accompanying 
RSCOBOL is a substantial one. It 
comes in a 3-inch-thick loose-leaf 
binder containing 368 offset-printed 
pages in a readable dot-matrix font. 
This is definitely not a beginner's 
guide; a good COBOL textbook ís a 
necessity if you have not used the 
language much. If you are already 
familiar with COBOL, however, you 
will find complete information about 
every aspect of RSCOBOL, written in 
the style of a reference manual. 
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New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE. 


Everything in this ad is available thraugh distributors 
or factory direct, from stock, if not available locally. 
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MM EEE 


4610 series — for STD-BUS- 
WW, solderable and 
unpatterned models. 

4608 series — for Intel/ 
National SBC/BLC B0-WW 
solderable, or unpatterned, 


8804 series — for S-100. 
Five models available. 


4607 — for DEC LSI-11/ 
PDP8-11, Heath-11. 

4609 — for Apple Il, Super- 
Kim, Pet Commodore with 
Expandamem. 

4350 — for TI 980 
Computer. 

4611 series — for Motorola 
Exorciser, " ^ Rockwell 
AIM65 expansion. 


Send for FREE brochure! 


12460 Gladstone Ave., Sylmar, CA 91342; (213) 365-9661, TWX (910) 496-1539 
Circi on inquiry card: 393 for 4610, 384 for 4608, 395 for S100, 396 for 4607, 397 for 4608, 398 for 4350, 389 for 4611. 


F^ Ge as | 


BYTE S Best 
Gellar List 


Ciarcia's Circuit Cellar, 
Volumes J, II, & III 
by Steve Ciarcia 


Collections of Steve Ciarcia's perennially 
popular columns from BYTE Magazine, these 
three volumes are sure to please home computer 
users and electronics hobbyists. Volume 1 
includes power conversions, programming 
EPROMS, remote terminal interfacing, touch- 
input video display, and more. Volume Ii, 
focusing on projects which interface the personal 
computer with the home, features useful applica- 
tions such as a computer-controlled home securi- 
ty system, computerized appliances, input-output 
expansion for the TRS-80, and even a computer- 


controlled wood stove. Volume II] offers low-cost construc- 


tion projects such as an ultrasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 


Build Your Own Z80 Computer 


This complete guide to building a working computer offers 
engineers, students, and hobbyists an exciting alternative to buying a computer. With clear 
instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 
based on the Zilog Z80 microprocessor. The finished product features a 1 K-byte operating 

system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy 


aut Please send 
"Eh E Ciarcia's Circuit Cellar, Vol. 1 $8.00 
" Ciarcia's Ciccuit Cellar, Vol il $12.95 


Ciarcia's Circuit Cellar, Vol. M $12.95 
Build Your Own 280 Computer $15.95 


expansion to include a video terminal. 


Call Toll-Free 800/258-5420 


Name Check Enclased 
Bill Visa/ 

Address MasterCard & 

City State Zip Expiration Date 


ELTE 


EI INS 70 Main Street Peterborough, N.H. 0345B 
Circle 59 on inquiry card. 


Please add .75 per book to cover shipping cost. 


m. 
a 
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"WHEN WAS. THE LAST TIME YOU  . 
CONDUCTED A SYMPHONY ORCH ESTRA?. 


We can't. wheel: the. Berli Philharmonic Into your. living. room, but ' 
we car: supply you T uL ALF ds Card — and-that's ameak 
as good. as n m " 


A 


t pe = 
* " 


Play what. you sae -— " whether: it be the umpteerith: variation’ 
"bf "Heart and Soul” or the ultimate. Interpretation of “Toccata - 
and Fugue’. the: music is totally. yours. a : "o, : 


Can't play an instrument? ‘No matter - — all. you iced. is your. om 
- Apple® als ‘yours Stereó, EX an ALF Music. Card. — b 


~Y 


Wait “tH yeu hear the applause!’ 


ALE ‘Procuets inc, ^ 


i MET A RR M a P CO gae s: 
f E anve”, 1 
priced from $195 al your local dealer , = NI ga3a-Og71 


„e 


GNT Makes a Tape Punch Station and 
a Tape Reader/Punch Combination. 


Both are small, quiet, and economical. 
One of them will fit your needs exactly. 


The 4601 Combo 
« Punching speed: 75 Cps 


The 3601 Punch 


we o Punching speed: 50 or 
Reading speed: up to 150 Cps 75 Cps 


* AS-232-C serial interface 
* Utilizes all types of Mylar” and 
paper tape 


* Reliability: MTBF 100 million 
characters 


« RS-232-C serial interface 


« Utilizes all types of Mylar" and 
paper tape 


* Reliability: MTBF 100 million 
characters 


Serviced nationally by Carterfone 


Lá: GNT AUTOMATIC INC. 


1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318 


Circle 171 on inquiry card. 


The first section describes the use 
of the system, including discussions 
on how to use the compiler, the run- 
time module, and the interactive 
debugger. Compile-time and run-time 
error messages are listed and ex- 
plained. An appendix gives sample 
program listings, including one that 
demonstrates ‘many error messages. 
The source code for these sample pro- 
grams is included on the disk that 
comes with the system. 

The second section of the manual 
describes CEDIT. Several examples 
are given for each command. You 
should have no problems using the 
editor based on these instructions, 

The third section is by far the 
largest at 297 pages. It gives a 
thorough definition of the RSCOBOL 
language, with detailed semantics for 
every language feature. The organiza- 
tion of the parts discussing file I/O is 
nicely divided into sections on se- 
quential, relative, and indexed files. 

There is a good table of contents, 
but no index is provided. Every error 
message the system can produce is 
documented with a sentence or two of 
descriptive text, There is an appendix 
listing all the COBOL reserved 
words. A thorough 24-page glossary 
describes special terms. The last ap- 
pendix gives a skeleton description of 
the complete language syntax. 


Conclusions 

Radio Shack has provided a very 
complete, professionally done 
COBOL package. The memory-man- 
agement options do almost every- 
thing possible to compensate for the 
inherent limits of the Model I and III 
machines—a small main memory of 
48K bytes and limited floppy-disk 
storage. The most powerful features 
of this system, especially the multi- 
keyed ISAM files, are limited by the 
floppy-disk system for anything but 
the smaliest applications. Use the før- 
mula given earlier for computing 
disk-space requirements and make 
sure your application will fit before 
you invest in this software, However, 
if you just want to learn how to pro- 
gram in COBOL and you already 
have the hardware, this is an excellent 
package. 8 
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Infinity: 


First in a series of t-shirts by Scott Kim 


Inversions 

An "inversion" is a word that of different ways. And all of them 
has been written so that it reads wa have learned to read as the 
symmetrically. same letter. 

For instance, words that are By bending and stretching 
the same upside down and right ihe shapes of letters, we can turn 
side up are inversions. A few words ordinary asymmetrical words into 
exist in the English language that symmetrical inversions. Not all 
do this naturally, such as "SWIMS" words will work, but when they do, 
and "NOON? But alas, the great the results are inevitably fascinating. 
majority of words, when turned Scott Kim's new book 
upside down, don't do anything inversions: a Catalog of Callig- 
interesting at all. raphic Cartwheels, published by 

Fortunately for lovers of inver- Byte Books, is a collection of more 
SIONS, letters are quite flexible. than 60 inversions, exploring a wide 
Look around you and you will see range of ideas and lettering styles. 


the leiter "a" written in hundreds 


In the accompanying text, Scott 
explains how inversions are created, 
so that you may try your hand 

at them. 

"Scott Kim's Inversions... 
is one of the most astonishing and 
delightful books ever printed . . . 
Over the years Kirr has developed 
the magical ability to take just 
about any word or short phrase 
and letter it in such a way that it 
exhibits sorne kind of striking 
geometrical symmetry." 

— Martin Gardner, 
Scientific American 


Infinity 


name 

address 

pity 

state zip 

_ xs __S _.m — | — x Black on white @ $8.00 . 
——XS — S __m ..| ——xl White on black @ $8.75 

infinity: 100% cotton, silkscreened. Postage (add $1 per shirt) 

Check or money order only. Calif. residents: add 

Sorry — no C.O.D. Dealer inquiries 61596 sales tax 

invited. Total Enclosed $ 


EO: EOE LS ETE 
Inversions Dept. B3, PO. Box 50697, Palo Alto, CA 94303-0662 


Circia 80 on Inquiry card. 


Infinity 

In this design, Scott Kim mixes 
idea and image, art and tech- 
nology, in a swirling evocation 

of infinity. This intricate design 

was created with the aid of a com- 
puter program, which took a basic 
hand-drawn design, 


repeated it symmetrically, 


+ f le 

e $ 
then bent it into a continuously 
expanding spiral. 
As you look at the design, you'll 
discover that it can be read in two 
different ways. Notice that the letters 
"t" when turned upside down 
become the "y" at the end of 
"infinity? And so the spiral can be 
read as either "infinity" going in or 


"infinity" coming out! Which do 
you see? 


Infinity is the first in a series of 
wearable wordplays from the book 
Inversions: a Catalog of Callig- 
raphic Cartwheels by Scott Kim. 
The book is available through your 
local bookstore, or by calling Byte 
Books toll-free at 800-258-5420. 


Give the infinity shirt as a gift, 
wear it while doing double back 
somersaults, take one on your 
next space flight. The possibilities 
are infinite. 


Hardware Review 


John Bell Engineering’s 
Apple II Parallel Interface Board 


One reason I bought an Apple II 
was the potential for expansion on its 
motherboard. l'd planned to add a 
parallel I/O (input/output) port, a 
real-time clock, and a couple of other 
items I was going to design and build. 
After working with the board for 
two years, though, I concluded that 
buying one that already had these 
features would put me ahead of the 
game. 

Fortunately, I discovered that John 
Bell Engineering produces an Apple II 
parallel interface board—actually a 
multifunction module. It contains 
two 6522 Versatile Interface Adapters 
(VIAs) and can function as a parallel 
interface, clock, or counter. To ex- 
plain the capabilities of the card, | 
need only elaborate on the capa- 
bilities of the 6522 chip. 


About the Author 

Ned Rhodes earned a BEE from the Universi- 
ty of Minnesota and a master's in computer 
science from George Washington University. 
He presently develops minicomputer-based 
distributed processing systems for the 
MELPAR division of E-Systems inc. in Falls 
Church, Virginia. 
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Ned W. Rhodes 
2001 North Kenilworth 
Arlington, VA 22205 


The 6522 VIA 

The 6522 is a 40-pin support chip 
compatible with the 6502 micropro- 
cessor family. The chip is designed 
for connection to the data and ad- 
dress bus of a 6502 microprocessor, 
and it provides two bidirectional, 
8-bit 1/O ports (where the direction 
of each bit is programmable). In addi- 


At a Glance 


Name 
Apple il Parallel interface 


Use 

Board may be used for parallel KO, timing, 
or seriaH-paraltel/paralleHreserial conver- 
sions 


Manufacturer 

John Bell Engineering 
POB 338 

Redwood City, CA 94064 
[415] 367-1137 


Dimensions 
3 inches by 5 {7.5 by 12,5 cm]: plugs into 
any Apple siot 


Price 
Assembied, $69.95; kir, $59.95; board 
Only, $22.95 


tion to the parallel ports, each 6522 
has two 16-bit, fully programmable 
clocks that can be used as counters or 
interval timers. The chip also includes 
a shift register For use with one of the 
timers to clock serial data into or out 
of the 6522. Each 6522 fully supports 
the 6502 interrupt structure, finally 
allewing you to constructively use 


Features 

Board contains two 6522 Versatile imer- 
face Adapters with a total of four B-bit, 
bidirectional YO date ports; eight VO con- 
trol lines: four independent. 16-bir timers: 
and two 8-bit, serial-to-paraket/paralle-to- 
serial shat registers. User can choose the 
IRO or NMI interrupt lines 


Software Needed 
All user-written —no software provided 


Documentation 
A lé-page booklet containing a circuit 
board description and a 5522 data sheet 


Audience 
Assernbiy-lanquage programmers and 
others with some hardware experience 


Circle 11 on Inquiry card, Circle 45 on Inquiry card. 


Model 953A EPROM 
PROGRAMMER 


QUALITY parts at DISCOUNT PRICES 


4PDT PRINTED| SUPER SMALL JOYSTICK 


HOTO 
170 MFO 330 VOLT 


BN ty" 
2 for $1.50 
30 lor $7.00 


PRECISTON 
EVIE., u 
CONTAINS h 
Sim CENTER 
TAPPED ALPS 


ca 


$4.75 Gs 


CIRCUIT 12 VOC 


14 pit atyle 
contacts 


SPECIAL 


1000 MFD = "32 


2 FOR $1.00 
goo 


CAPACITOR 
700 mid. 150 VDC 


» ym Als w 5 fw" S2. O 
3,600 mtd. 
40vOc — $109 


[11] +h 
6,400 mid. 


TRANSIS TOR 
$3.50 EA. 


SEND — NEW 1982 e! 
! 40 PAGE CATALOG Fre 


L.E. D.'s 14 CONDUCTOR 
STANDARD JUMBOTP|IRIBBON CABLE 


GOVDC $2.50 DIFFUSED —— 
|MB^ Sex 4 BT RED 410 FOR 51.50 Meam. ^. 


12,000m!d. 40 VDC $3000] AREEN 10 FON $2,00 


LA « S LAG” JAN 
18000 mid. 75 VDC 4.00) YELLOW 1^ FOR 57,00 
TO MA Y "l'"| FLASHER LED / 
20,000 mtd. 25 VBC & VOLT OPERATION 
2: nba. X A" 4168 $200 SUMED SIZE 
22, p.000 mig 15 VOC 7 FOR $1.75 
Ium X, ` 


ve $2.00] [p A 
22,000 mid. savot |||" bre ste 


ous. X A" Wi $300 
5.000 mtd. 75 VDC $4.50 SUB MIM) LED 


fmt T? TI 


Programs 2508, 275B, 2516, 2718, 2532 and 2732 five volt EPROMS. 
Complate - no persanality modules to buy. 

Intelligent - microprocessor based, programs and verifies any or all bytes 
R5-232 serial interface - use with computer or terminal, 

Verify erasure command verifies that EPROM is erased 


Extended diagnostics» error output distinguishes between a had EPROM 
and one which nesds erssxing. 


May be used tor eatremety reliabla data of program storage. 


Al) power on programming socket under processor cantrot LEO warning 
light indicates when power is applied. 


Complete with Tewtnal tero. insertion force socket, 
© High performance/ cost ratio, 
e Standard 08-275 1/0 connector., 


SCOTCHFLEX #3365 
25 Ai STRANDED 
GRAY WIT RED MARKER 
10 FEET for $2.50 


120 volt 


72 000 mta. AS VEE a ii primaries 


$& VOLTS al 150 mA 
I2 V.C. al 500 mA 
16 5 V st 3 AMPS — $5.50 
18 FOLTS A! 1 AMP $4.50 
452 VCT at 2 B AMP $5.50 


FLAT LEVER 

MINI-TOGGLE 

spor (ON-ON) fF 
ATO CN 


3D |. writ PRICE AVAILABLE 


CTiaMwb* Tt CAPACITORS S04 às 


ALL ELECTRONICS CORP. 


y S. Vermont Ave. TERME 
BOX 20406 à e ems initi 
Los Angles, Gall, 90008 SE Er” 


Pei Pp ih 
Mon.-Fri. Saturday 


$2.50 


PRICE $259 


BAY TECHNICAL ASSOCIATES, inc 


HWY. 603, P O BOX 387 
GAY ST. LOUIS, MISSISSIPPI 39520 


Binmgi Slipper 


s Cat, Fa. dod os 
BAM. 5PM 


ORDER: 


IN OREGON CALL 


SERVICE: 503-4 79-4150 


ATARI’ 


EPSON 


M X-70 
MX-80 


MX-100 


10 AM - 


$369 
$459 
MX-80FT $559 
$739 


3 PM a ee 


445G Printer 
460G Printer 
560G Printer 


400 (16x) 
800 (16k) 


1.D.5. 


B. 

$100 EACH [5 

10 for $850 ie 
JOD tor $75 00 


1-800-547-2492 


$325 
$669 


OKIDATA 
$689 80 $389 
$799 | 82A $539 
$990 83A $829 

84 = $1229 


OLIVETTI 121 - PRINTER/TYPEWRITER 


w/Mapnum RS 232 or Parallel 


$1495 


WORD PROCESSOR PACKAGE 
WORDSTAR 80 Column enhanced character set 


$1049 


APPLE HARDWARE 


MICRO SEI DISK ORIVE 


(D KECT APPLE REPLACEMENT} 
$42 


A-J DIK DRIVE 
rGNTRULELER. liA 012 
VIBE X R0 COLUMN 
CONVIS 5 MEG DRIVE 
WEE CASE ADAPTOR 

15K RAM CARO (MICROSOFT) 
4.80 CAKD (MICROSOFTI 
MILROMNDEM (HAYES) 
SMART MODEM (HAYES) 
NOVA TIA MODEMS 

APPLE CAT 

AUTO CAT 

CAT 

cat 
MOLT AIM CLICK 
MOUNT AIN MUSIC mM E. 
MOUNTAIN AMD CONVE 
MOLT AIN INT PROLA. 0 CARD 
MOUNTAIN CPS 
IQ KEVYFAD (A A.T., 
iu. R-TERM Md COLUMN) 

FPR MOD Ii. F. MODULATOR 
rt MEMORI FRPARBOM 
WIVSTICK (Tal 

BÀ W MONITOR SANYO] 
g“ TAN MONITOR IHEC | 

" BAW MONITOR i&ANYO)] 
pa RREEN MONITOR {SANYO} 
IF GREEN MONITOK paap EN) 
" RALEN MONITOR "i 

"COLON MONITOR RAN 01 
Life. CABLE & INTERFACE 
EPSO GRAFTRAR 
SANYO SLIM Il CASS DICH 


(801) 457-8231 


ATARI HARDWARE 


C IBN VIDEO LAME 

410 PROGRAM RÉLORDE A 
ald DISK DRIVE 

TIOTRINTER 

823 PRINTER 

E25 PRINTER 

AIN MODEM 

&*n INTERFACE MODULE 

813 16h MEMORY EXCANSION 
RAM CRAM 17h 


SOFTWARE 


VISICALC (AT ARE) 

BASIC (ATAUI] 

VISICALC 

VISHIE X 

VISEPLOT 

VISITE RM 

VISITREND PLOT 
MICROLAB DATA FACTORY 
D B MASTER (STONEWARE) 
SUF R-TEXT #) 

WOKDSTAR 

BP.) SOFTWARE (each) 
STOCKFILE INVENTORY 
ADVENTURE 


DORK 
SARGON CHESS 
GALAYIAN 

Full CASS TABE/10 
VENBRATI 

MARELL. 


2-80 & 16K Card by ALS 
TERMS; 


SHIPPING: Adu 59k af iial transetna tor UPS henwau (grand) ir VI for UFS lue fair] | Parte Fan, 
pt ay special arranyermanis. 
PAYMENT Cauet ^s checks, verti) checks, mney orders, 4nd link woes hareen imnindiniety, 
Wire panater lads 1a 1,5. urm? Bank of Gregun, Snuih Granta Pais Kanth, Crodil ACE, accoun 
mumet 301-081, to the altantina of Raer, Adi 3% fur Yisa and Maier Charie Allow 10 dave fot 
Pral checks io clear, 
EFUNI(U: 1% restaehing cnorge on aii eiur ec exhanjges No refund am opened wtiware. Call lwo. 
GLIAM ANTEE- AN prnducis wirh (ul! manifaciurar s waeranty: Sanyo and Apple wárraniy asaitalte- 
We have Full repair ond service Facilities for all elecirmmie repara with AP, Dytaecan, Pionier, Sanyo and 
UM munt adékicor ur Quasiiant 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
WRITE FOR CATALOG 


RALSTON-CLEARWATERS 
ELECTRONICS 


530 N.E. ‘F Street œ Grants Pass, Ore. 97526 
ALL BRAND NAMES ARE REGISTERED TRADE MARKS 


VISA" 


poan Maned 4nd certified techni jane. For any technical ucyiee call them Coe 
pn en iheH ponches at [503) 479-4) $0. 
AGS: Qui of warranty guarantee: Lahore 30 deyr irun dape of yaur recent, 90 dayy cin pariy Gall 
im details an qualey guaranteed dheaa tepat amid om nrulibueming VICE. 
We have heon crpawing electronic equipment lor 32 years dnd eve KI 
MINIMUM DRDER . 5500.00 M(NIMUM SHIPPING CHARGES $4,00 


“A Unique Combination ot 
Quality Products. Competitive Prices, and Service" 


Circle 339 on Inquiry card. 


INTERRUPT 
CONT 


ROL PORT A REGISTERS 


INPUT 
$: shad d REGISTER A 
ino REGISTER (IRA) 
UFR) OUTPUT 
———— REGISTER A 
INTERRUPT 
ENABLE 
DATA DIR. 
REGISTER REGISTER A 
(AER) (DDRA) 
DATA DATA 
BUS BUS 
109-0») BUFFERS 


LATCH 
H1GH 


—— —— e 


HIGH 


HIGH 


FUNCTION 
CONTROL 


PERIPHERAL 
CONTROL 
REGISTER 
[PCR) 
AUXILIARY 
CONTROL 
REGISTER 
(ACR) 


TIMER 1 
LATCH 
LOW 
(TLL-L} 
COUNTER | COUNTER 


! LOW 
(T1C-H). ! (T1C-L) 


(T1L-H) | 


TIMER 2 


COUNTER | COUNTER 
| Law 
(TeC-H) ! [T2C-L| 


HANDSHAKE 
CONTROL 


—— eee 


PORT B 
HANDSHAKE 
CONTROL 


PORT B REGISTERS 


INPUT 
REGISTER B 
(IRB) 


| QUTPUT 
REGISTER 8 
"| (ORB) 


er ———— a — 


DATA DIR 
REGISTER & 
{CORB} 


SHIFT | 
(SR) | 


PORT A 
S IID 7257-2 
BUFFERS 

CAl 

» CA? 
cB 
CB2 
| PORT B 

PERIPHERAL j PORT B 
BUFFERS 7 (PBO- PB?) 


Figure 1: Block diagram of the internal configuration of the 6522 VIA (Versatile Interface Adapter) integrated circuit, 


the Apple interrupts. 

All communication with the 6522 
occurs through 16 internal registers. 
Two of the 16, IRB/ORB and 
IRA/ORA, are used as I/O registers 
for the two B-bit parallel ports. Two 
others, DDRB and DDRA, are data- 
direction registers that define the 
direction of each bit (either input or 
output) of the parallel ports. Four 
registers are set aside to control the 
two programmable counter/timers, 
and one I/O register controls the 
serial-shift register. Two registers 
select the operating mode of the 
timers and shift register; they also 
determine whether the chip will 
recognize positive- or negative-going 
control pulses. 

The 6522 has a dedicated interrupt 
flags register that allows the chip to 
generate interrupts upon detection of 
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(1) a positive- or negative-going edge 
on any of the four control lines, (2) a 
timeout (overflow) condition on 
either of the timers, or (3) the comple- 
tion of a shift-register shift cycle. One 
register selectively enables and dis- 
ables interrupt generation, while the 
last register is reserved for special 
forms of I/O through port A. Figure 1 
is a block diagram of the 6522 chip's 
internal layout. 


6522 on the Apple 

Due to a design limitation in the 
Apple II, the 6522 can't work proper- 
ly if it's merely attached to the bus; 
the 6522 requires a phase 2 clock 
pulse that isn't available on the Ap- 
ple. The Apple 6502 processor 
generates the phase 2 clock signal, but 
that pin is unavailable at the expan- 
sion slot connectors. 

Therefore, the 1/O board must gen- 


erate its own phase 2 clock signal. 
The phase 2 clock pulse is simulated 
by delaying the phase 0 clock signal 
by 80 nanoseconds. I must point out 
that simply delaying phase 0 may not 
match the duty cycle specification of 
the phase 2 clock, but that doesn't 
seem to matter. The 6522s accept the 
simulated phase 2 clock signal and 
work just fine. 


The Circuit Board 

The board may be purchased in 
three different forms. For those of 
you with no hardware experience, it's 
available as a fully assembled and 
tested card, lt may also be bought as 
a complete kit or as a bare board for 
which you supply the parts. 1 chose 
the bare board, then ordered the 
sockets and 6522 chips from a mail- 
order supplier. 

The board is very simple to build. 


cle 79 on inquiry card. Circle 138 on inquiry card. 
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Vie ofler products trom OKIDAIA 


ah Dola » Micro Works 
EU ere TeleVideo 
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PAC ATTACK — graphics action game — PAC ATTACK 

32K versions ol Edilor, Assembler, Monitor, PASCAL, BERSERK game — 
Micro Text. (communications) — STAR BLASTER 


hipping from shock 


NN DUPRE ENTERPRISES, wc. 
RCOMPUTERWARE | MICROCOMPUTER SALES DIVISION 


SUITE 6 NELSON BLDG. . (201) 461-8086 
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m oa [6] Matel on dea M Compute Main Showroom & Offices: 

PACKARD t. $125.00 Y/U: 216 South Oxford Avenue — 7 

pple computer BB PACKAR ATART Mb tees, * 
NEW APPLE FAMILY SYSTEM hs T S Your Cost: Bera $225.00 WE HONOR c 

INVENTORY o OA Apple Me, Retavt-$2495,00 | Scientific LOU Pv $12020 $114.95 repesamia VISA and MASTERCHARGE 3: 
LOWER-THAN- dic Call fot HP-12C Your Cost: Eas e won $1379 TEL 34 J] e 
. iden nso: Ie 
EVER PRICES. 7 Personal & game dahs PEST Price! | PETS Te aean siso o $129.95 ORDER DESKS open 7 Dayra Week! 
| rM i Mfr a ra ye 7:00 AM to 7:00 PM Mon thru Sat = 
it nb 2 onih al 4 DOS 1.1 HP-126 New Micracompetes Artar! Your Cos i Nt iV 3 v 2d 
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for ty pog apical errors, we wil meet ac begt 7 
ane adverpied oricet d the competition Aai EH 


MP2601A Lettar quality ertet 3495 00 
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son. ABM Rabat War, Castle Walfemsein, Craratan Printer for AIC 365.00 294.00} 1).195P LED 5o nA Mixed 1 64500 48900 Fis 
Mantw, Expedter, OO Topor, Cyborg, Gorgon, Qued Ram 85, , Th40 CCO BoiNEW 21.96 Optional Grattrax Chip 80 S580 o 
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mory , tps y n i PAPE F A PRIN : x 
Texas Instruments — sz, m» oss Co ee ul 
agt © $cuenitic É ace 
Maw— 1942 Model with Home Computer MP JAC Pragrmble buonen R/E 150.00 119 95 dsi wheel — ggg 4785.00 — 1088.00 F3 
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All you do is mount two 40-pin 
sockets, four 16-pin sockets, one 
14-pin socket, and two bypass 
capacitors. Then plug in the chips and 
you're ready to go. The documenta- 
tion suggests that you use "standard 
assembly and soldering techniques." I 
guess that means you shouldn't lift 
the solder donuts by applying ex- 
cessive heat and that solder bridges 
between pins are taboo. ] managed to 
avoid both perils. 

Connections are made through the 
four 16-pin DIP (dual in-line package) 


sockets; each socket handles eight 
bits. If interrupts are used, two 
jumper wires must be installed to 
enable them. One of the 6522s can be 
attached to the IRQ  (interrupt- 
request) line, while the other can be 
attached to the NMI (nonmaskable 
interrupt) line. Note that the interrupt 
lines cannot be shared— you can have 
only one 6522 attached to an inter- 
rupt line. 

Documentation accompanying the 
board is sparse, and the unadven- 
turous user may get lost. The board 


Tune up your LA36 
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The DS120 Terminal Controller makes your LA36 
perform like a DECwriter? III. 


The Datasouth DS120 gives your DECwriter* H the high speed printing 
and versatile performance features of the DECwriter® [II at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
rid logic board which can be installed in minutes. Standard features 
include: 

e 165 cps bidirectional printing 

a Horizontal & Vertical Tabs 

e Page Length Selection 

* 110-4800 baud operation 

e 1000 character print buffer 

e X-on, X-off protocol e Parity selection 

e Self Test * Optional APL character set 
Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune S00 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of * 
distributors. Just give us a e. - i | 
call for all the details. Il = ! 


datasouti computer corporation 


4740 Dwight Evans Road « Charlotte, North Carolina 28210 = 704/523-8500 


© San interface 

e 20 mA Current Loop interface 
e Top of Form 

e Adjustable Margins 

* Double wide characters 


ii 
& 


—_ 
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comes with a two-page circi 
diagram and register identificati 
list, a two-page circuit descriptio 
and a two-page list of all possib 
board addresses (whose availabili 
depends upon which siot is used 
the Apple). Á ten-page 6522 da 
sheet is also provided. 

lf you can read the data sheet, yi 
can use the 6522. If you find the da 
sheet difficult to understand, chanc 
are this product isn't for you. T 
manufacturer has provided no so! 
ware examples because of `t 
numerous uses of the board," 
believe that limits the boarc 
usefulness. Hold on, though; l've pr 
vided two software routines 
demonstrate the capabilities of t 
parallel interface board and | 
65225. 


Software 

I was unable to write software th 
would test all of the 6522 Functior 
so | chose two of the more comm 
applications: parallel I/O and clock 

Parallel Printer Koutine. The fi 
software example, in listing 1, is 
parallel output routine for a print 
such as the Epson MX-80. Two ba: 
sections comprise the routine. In t 
first section, the output routine 
"hooked" through DOS, so that a: 
character output to the screen w 
also appear on the printer. T 
horizontal-tab counter and tl 
screen-echo flag are initialized at tt 
time. The 6522 is then set up for oi 
put, and a Control X is sent to t 
printer, clearing its internal buffer. 
the routine's second sectio 
characters are output, one at a tir 
to the printer. 

The 6522 initialization is uniqt 
First, you enable port A for output 
placing a hexadecimal FF in the da 
direction register (DDRA) for port 
Then set up the data-output strc 
and the data-ready flag, which are | 
handshaking signals required | 
parallel communications. When ! 
printer is ready to receive data, it 
dicates this with a pulse. With | 
MX-80, a negative-going pulse 
dicates ready, so you tie it to the C 
line (one of the control lines for p 
A). The other signal, the data stro 


Text continued on page 
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forth 


for PET/CBM 


Germany * Garmany » Germany * Germany » Germany * Germany 


GERMANY 


IS THE MOST SUCCESSFUL COMPUTER MARKET 
IN EUROPE, BUT IT 1S ALSO THE MOST DIFFICULT 
ONE TO PENETRATE. WE REPRESENT A SUC- 
CESSFUL GERMAN MICROCOMPUTER DISTRIBU- 
TOR, WHO KNOWS THE GERMAN MARKET INTI- 
MATELY AND HAS WORKED WITH AMERICAN 
COMPANIES FOR YEARS. 


FORTH is a new concept in programming, with 
the speed of compilers and interactive ease 
of BASIC. Programs become a part of FORTH 
extending [he power of FORTH and your PET. 


WE ARE LOOKING FOR A YOUNG AMERICAN 
COMPANY, GETTING READY TO INTRODUCE A 
TOP NOTCH, STATE OF THE ART MICROCOMPUT- 
ER SYSTEM, INTERESTED IN SELLING IT'S PROD- 
UCTS IN GERMANY FROM THE START, WE WILL 
REQUIRE EXCLUSIVE DISTRIBUTORSHIP FOR 
GERMANY, SWITZERLAND AND AUSTRIA AND 
CAN GUARANTEE A MINIMUM OF 200 SYSTEMS 
FOR THE FIRST YEAR. 


8050,4040 disk, cassette ail PET-CBits 16k+ 
Starter lig- FORTH w editor assembler $35 
Personal flaating point, strings) source $75 
Pealessional turnkey development /dota bose $259 


INTERESTED PARTIES SHOULD CONTACT THE 
FOLLOWING ADDRESS IMMEDIATELY: 


- ss SSS 


software for smali Come utm 


1903 Rio Grande P.D. Bow 8483 DEPARTMENT S 
in Tex 1-512-477-2207? mmn Texas P.O. BOX 4229 


STAMFORD, CT. 06907 


* Germany * Germany * Germany * Germany * Germany * Germany * Germany * Germany * 
e ÄLDRE) a Áurunias) a Aumutrat) a Kumar) à» Augur) o Ava o AUIL « Audits v 


DEALERS IMQUIRE hm 


Germany * Germany * Germany * Germany * Germany * Garmany 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Now youcan have letter-quality printing 
and professional features for just $1,495? 


AJ daisy wheel printer terminals are renowned for And you can choose tram a list of options including 
exceptional performance, high reliability, and applications forms tractor, pin-feed platen, paper trays, side shelves, 
versatility. Now you can have all this for only $1495? in our extra printwheels, APL keyboard and 2K buffer. 


special limited offer. Call your nearest AJ regional 

e 30 cps letter-quality printing 4 office for details; San Jose, CA 

« Changeable type faces 2 E k dem 946-2900; Rosemont, IL 

« Full ASCII keyboard with | mid (312) 671-7155; Hackensack, 
numeric pad V ü NJ (201) 488-2525. Or check 

e High resolution XY plotting pe the phone book for the number 

+ Complete electronic forms of your local AJ sales/service 
control office. 


j In California: 
and cable included 
« 30-day parts/labor warranty (408) 946-2900 


« 128-character buffer = 
* Asynchronous RS-232 interface | BEERS Mu ef T iai 
e Printwheel, ribbon cartridge, 

"Ance excludes options and ts subject to 
change wiihoul notice. Model shown inckodes 
canain options Offer available only in ine 
conliqueus U.S 


ANDERSON 
JACOBSON 
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WER 


FOR YOUR APPLE 
FIP SED ano]{+ 


LANGUAGE SYSTEMS 


APPLESOFT: 30.3 MIN. 
MICROSPEED I: 3.9 MIN. 
MICROSPEED H+: 2.4 MIN. 


FASTEST: 5579100... 


IAN Ae EU 


| MOST POWERFUL: one powe 


EXPANDABLE: ^ 
CREATIVE: 5 
USER-FRIENDLY: EASIEST ! 


REQUIRES APPLE, SINGLE DISK 
LU SPEED { USES 2mHz PROCESSOR 
Li SPEED J[* USES 4mHz PROCESSOR 


SEE YOUR DEALER OR CONTACT: 


EENWWTNEWENWHETSEDUTD | 
| eee] | 


B90) Gookridge Ce Guse 609. » Maiiboro, Md 20870 
(903) ge 


| | 
| i'm interested: Please Sand | 
C) pj SPEED Jf ans. O 180 page Marsa *25. 
| O H SPEED He 45 D) Oatailed Information | 
L | 
City 
| Slate Zip | 
L. a_i 


Te mu ee ep ees ee ey ee ee ee iuit 
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Listing 1: Parallel printer output routine for the John Bell Engineering parallel 
board. Written in 6502 assembly language, this program is designed to drive an 


Epson MX-80 printer. 


BOS 


gore 


J 


S IA 
DOODO OCHO, 


E 
c 


BELL} I 


Bbk SS 


4522 REGISTE 


dab HE P a ea o-di- p qu 
& 
(go Ene 


SERRA 
mmm 
um 


deme 
= 
Sone 
— 
mum 
LIE 
e 
aor 
E 
^I 
tt 


OooooÓOóoooóO06cÓOOOó0QOb 


Cal ted Radial Cei Ct Leet L4 P2) JE NJEJ PIEI IU T Hom prt et te (C) CCS 


Joh nh mh peeked pe Boe de fe [omm a ae pe pom pepe D pem dios pod punt ir jm ie (hh [oh ine os qp fee i ph po (e per guid pt ps [2 fe fih ph pps E Et et p fe 
SO O- CAS Col hahaa d s GO JUR CFI Ee 1 


LISTINGS WILL USE FULL 80 


"E PETI TR DRIVER 
He BY NUR FOR USE WITH JOHH BELL CARD 


ODE ECHOES 
ts k ARROW ap 
t 


SCREEN 

RTS SCREEN ECHO SU 
COL Urs 

S ALWAYS SENT TD SCREEM ONLY 


R EQUATES 


pep, 


FERRUM FE "RECT BEER TER 


PROCRAK EQUATES 


SCREEN HOR, CURSOR POSITION 
CHARACTER COUNTER IN SLOT 1 RAM 
FLAG FOR ECHOING ON SCREEH 
ACCUMULATOR STORAGE 


ENBL EQ $11 ERABLE PRINTER CHARACTER 
Ji Hg PURA 
° ek E d Dos. Hg ROO LOCATION 
PII co ou paname omy 
O CAR .EG 4 CARRIAGE RETURN 
2 SPRC FD 5AD SPALE CHARACTER 
D 
100 .DR $0300 START TT HERE 
HT. TF. EX8O BELL OS 
130 4 
419 MX8Q INITIALIZATION 
tes ALL THIS PORTION OF ROUTINE TO 
7G T UP THE PRINTER DRIVER TO SEND 
420 CHARACTERS TO THE PRINTER 
si axed LDA F SET FORT A FOR 
ea 3t PER BU PUT. 
ibo BPOPA CAL Dagang Ew 
LDA HALLE PRINTER (SQ IFRI WILL 
PEE T BPAY FROME pea oh 
1579 LDA 3 CHTL X ERASES BUFFER 
LES I ONE (RU 
1800 LDA akir ADDRESS OF MEM DUTPUT ROUTINE 
1520 LDA /PRMT ADDRESS OF NEN OUTPUT ROUTINE 
1530 STA GHOK+ SAVE ] 
1440 JSR RODK HOOR NEY OUTPUT ROUTINE To OOS 
1228 A Mir iat Non 1 bu ac CHARACTER POSLTION 
1470 STA FLA SCREEN ECHO OH 
1496 LS BONE WITH INITIALIZATION 
1400 
1766 
1249 OUTPUT ROUTINE 
1730 
1740 PRAT CHP @BELL A BELL CHARACTERT? 
1750 BEN TU YES: AVOID PRINTER'S RACKET 
03 1740 AND @$7F —— REHDVE HSB 
0 1770 PHA SAVE ACCUMULATOR 
6 1780 CHP àSLHT DISABLE SCREEN ECHOT? 
31 as BHE CR 
1900 STA FLAG PUT NON-ZERO IM FLAG 
33 1810 CR ACAR CARRIAGE RETURN? 
i3B- DO O5 1820 BHE TAB 
330- à? FF 1830 LDA $$FF COUNTER MILL BE ZERO AFTER CR 
33F- 8n 77 04 [840 STA HCHT RELOAD HORIZONTAL LHARACTER-1 
342- aD 79 04 1850 TAB LDA KENT COMPARE COUNTER WITH SCREEN 
Q35- 05 24 1940 CHP CH HOR. POSITION 
0347- BO OR 1879 , BES CHAR BRANCH IF IN PROPER POSITION 
390 
1900 ; OUTPUT SPACES UNTIL PRINTER IS AT THE PROPER 
124 1 HORTZONTAL CHARACTER POSITION 
1930 4 
0149- A9 AO 1940 LDA SPAC GET à SPACE 
034p- BD 79 oS 1759 ETA ACC SAVE AS PRINT CHARACTER 
O34E- 20 49 03 12i JSR POUT PRINT IT 
Q151- áC 42 63 1970 JHE TAB CHECK HOR. POSITION AGAIN 
D1$4- 4B L980 CHAR PLA GET CHARACTER 
O355- Bh 79 05 1996 STA ACC SAVE AS FRINT CHARACTER 
Isg- 20 49 03 2000 JSR POUT GO PRINT IT 
Q35B- AD F9 04 20 : LDA FLAG ECHO ON SCREEN? 
gise- DÓ 08 303 BHE RET Ko 


Listing 1 continued on page 422 
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MITSUBISHI 


SETTING NEW STANDARDS FOR 
RELIABILITY AND DURABILITY 

- FULLY IBM AND SHUGART SARSOR COMPATIBLE 

* DOUBLE-SIDED, DOUBLE-DENSITY 

* 16 MBYTE/OISK 


SOFTOUCH'" PROPRIETARY HEAD LOAD 
MECHANISM 


* 3 M5 TRACK-TO. TRACK ACCESS TIME 

* HIGH QUALITY, ALL FERRITE MnZn HEADS 

* PRECISION BUILT/MODULAR CONSTRUCTION 
« 6 MONTH WARRANTY 


Masi 


FLEXIBLE DISK DRIVE 


*$525.00 Available (tom stock Tamms cash, check, 
money orders, VISA, MasterGharge Tas. 6* il Gallormia res 


danl “Pace subject to change without notice 


RCULDDqUA: 


1333 Lawrence Expressway Suite 408 
Santa Clara, Caktornia 95051 
(408) 247-3450/TW 910-338-7442 
AUTHORIZED SALES AND SERVICE AGENT 
FOR INFORMATION CONTACT HOLLY SAUER 
OEM INQUIRIES INVITED 


TE RMINALS 


DISKETTE | 
«SALE» f 


Wabash: 
5 % -—P 10. 
Bin Y $24.90 


SS1S0: More Avail, 


REAL-TIME CLOCK 
CALENDAR (MSM 5832) 


Dnovu Mona Mal Gare CHOT (C 


Dees pres 
Tews Month Gate Peace 4 


zenu 
12in 


“Shap ed ien 
* Hii Oeta Bun 

"bt AIN tt 5245 
‘inter Signal ATAL 
*22 MAAKA ale! Covirm $ 255 


"Wan Cvenrvims 
Ay Hoke elec + ae 
“Sy Pom Sap 


SPECIALS B B 
ZENITH ZVM -121 | GLOBAL ant ç " 


u AE MA " Apk 


noihin aia THE MPD 117 


to buy Min tuying an ordinar 
puise widlh — óuliet into a con 
rolled power source 


* MONITORS* 


Sie opesse Bate d & 


> ALo-Res — 939 


CONCORD 


COMPUTER 
PRODUCTS 


COMPUTERS 
ATARI" 800™ 
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TRISWATCH 


Keeps your TRS-80 Mod II 
up with the times. 


The Triswatch, formally known as the CCB-l1, 
is a clock, calendar, and audio alarm rolled 
into one! 


B ForTRSDOS users, the CCB- eliminates 
the hassle of setting the time and date 
when you reset your Mod IL 

The P&T CP/M® 2 system date and time 
are synchronized to the CCB-I! each time 
the system is reset. 

The CCB-Il is directly accessible from any 
language that allows direct port input 
and output. 

A pacemaker battery is included, which 
provides over 8 years of continuous 
timekeeping. 

Keep up with the times and order 
the CGB-II for $175 plus shipping. 


aX 
TROUÍTe » 


Warning: Installation requires opening the Model il which may void is warranty, 
We suggest wailing until te warranty penod has expired before wutalling Ihe CCEA) 


TAS-80 i$ 9 trademark o! Tandy Corp. 
CP/M ls a regisiared trademark of Digital Research Wie 


PICKLES & TROUT 


©. BOX 1206. GOLETA CA 93] Là. (805) 685-4641 


COMPONENTS 


un 
ri 
n 


400 w/w5K. *350,.00 
SOOw/ 1x 469900 
*p00 Computer w/48K 


ShiJ4sNTN 
ST 4 Heo 
Sarasin 


süzvJg29282252054237 


FARES TES REALES STAKES 
LEELEE CAS AC E X . 


tt) OS Pe et ee CILE 


207) Ga E SOR Wie 2 000 


enti 


- 


-— 


Mies e $118.86 + 
e Green Phos. os $0850 + 


Hi-Res — 
E regn Phos- 8188,50 x 


non ge re 


IIT 5 ke 


EXESIRSSEESSSEZER ESE Z ase RRRSERSRELE 


- - 


1871 SO STATE COLLEGE 
ANAHEIM, CALIF. 92006 


FAZIT 3370863 
— 9 


! YO ws OD. CA WES ADD &* 


22.18 9,578 


'Erase up to 15 EPROM'S 
in 30min $89.05 
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| | Listing 1 continued: 
SOFTWARE | 9360- “a 2 79 05 203 ac GET CHARACTER AGAIN 


0 LDA ACC R 
Il EPEMETEM QU. 
DEVELOPMENT | | Enn ip 67" Rab 
hago 
5690 $ POUT SUBROUTINE 
TOOLS FOR SAR E ummes outeur To epum 
5142 H CHAR ir TO BE Perit 9 IS IN ACC 
3130 & 
INDUSTRY $- A? 02 5150 bou LDA 402 LOAD COMPARE HASK 
0425- ae Ob £3 218 3B TPR I5 P PRINTER READY?? 
QX&E- FO F9 — 2l BEN POUT — Nü» WAIT 
0370- all 79 05 £180 LA act GET CHARACTER TO PRINT 
CP/M CROSS-ASSEMBLERS | G38" EE 79 da 2200 INC MONT BURP CHAR. COUNTER 
Fast, comprehensive cross-assemblers | | 2°77- + 5519 "m ETIN 
to run under CP/M.” Extensive paeudo- 
ops include full listing control, nested SYMBOL TABLE 
conditionals, mnemonic synonyms 
uap ibra) LUE rtr BEL 


| and Inclusion of external source files. 
Generate object file, assembly listing, Ha: c 
and symbot table fram source code for ed - ENT 


nine popular microprocessor families. RAT Gea 
KASIO ...... 6809 otii- EBL 
"."üusettu G479- HCH 
XASM18...... 1802 CARA > on 
XASM4B .,... 8048/8041 6300. AKO 
XASM51...... 8051 k309i- DEA 
XASM6S...... 6502 6337- Pit 
XASMéB ..... 6800/6801 US NET 
XASMFB....... FB/3870 okod- AEAN 
XASM400...... COP400 i at 
Assemblers... $200.00 each aes 10 


Manual only... $ 25.00 


8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 lly of , : ; 

Ai Adaa p dendi. iaid gie Listing 2: This routine uses the parallel board as a real-time clock. The time will be con- 

buying expensive equipment. Develop tinuously displayed on the screen. 

8046 software with the XASM46 cross- 
| assembler. Then plug our EPR-48 board 

Into your S-100 system to program the A oU Eire 

8748 EPROM version, M 


8048 Development Package... $574.00 1010 : 
1620 (SCLOCK — REAL TIME CLOCK WITH CORRECTION 
EPR-48 alone ...,.......,.... $449.00 1039 1 ISK USE, THIS PRÜERA USES THE JONN 
1040 $ BIMEERING PARALLEL BOARD AS A REAL TIME DIGITAL 
EPROM SIMULATOR BOARD 1020 ' ' 
s 
Prti enpe E | 19 he cT UEBER, RENS Iur 
» OM Emulator is an S-100 1008 f TEXT. THIS ROUTINE IS NOT COMPATABLE WITH 
board with upto AK of RAM Oei [| DUE DEI, ae DU Mon Dor E es 
24pin plug replaces 2708 or 2716 | 1150 4 THE ACCUMULATOR DURING INTERRUPT PROCESSING. 
tant program testing 1149 8 in S» THE uBi tic OF eR ET BUTTON, WILL RESET Tie 
PSB-100 EPROM Simutator... $445.00 i183 4 ane ‘i nat THE © APPLE. THAT A TIME RESET 15 PUSHES. 
wI2K RAM || {200% — IN ORDER TD USE THIS BUTINE WITH THE JBE Bowed. YOU 
| 1210 3 Pts B ENABLE T TIMER 12 TO COUNT THE M Ties 
"Trademark of Digital Research 1558 4 V EE o 12 Wine eee NG 
| 1235 4 
1355 3 
1349 $ 
E $ RAN VERSION FOR SLOT 3 
ua 1790 $ 
= (€ F 1220 $ DJG 4/81 'DERIVED FROM AW AIN CLOCK ROUTINE 
Q 1310 $ NUR 2/81 (MODIFIED FOR SOY 3 AND THE 
ang ef: 1370 JBE PARALLEL BOARD? 
ams Ir B 
J daa 1359 $ PROGRAM ADDRESSES! 
1370 $ ENTRY POINT (TO START CLOCK); 
me sou sre st | UE mag cea 
x se aes Es 1499 TO CONTROL SCREEN TIME DISPLar: 
1429 fhaN-zero VALUE DIRPLAYS TIME CONTIMUDUSLY) 
Visa and Mastercharge accepted. We ship B" single- H5 Uu Wr EUN: 
danalty md Soltcard+ 5.25" diskettes. Ask us 1439 DAD LOCATION SC30E WITH $40 
about other lormats. OFM AND DEALER INQUIRES 1 $ POKE -15602164 
INVITED. 1490 $ 


Listing 2 continued on page 424 


+ Trademark of Microsoft 
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BUTE 


TOLL-FREE 
SUBSCRIPTION LINE 


New Hampshire Residents Dial 924-928} 


The Quickest Way To 


* Order a Subscription 

* Renew a Subscription 

* Change or Correct an Address 

* Give a Friend a Gift Subscription 

* Inquire about a Subscription 

We are waiting to help you. Call us between: 
8:30-4:00 Mon.-Thurs. 
8:30-12:30 Fridays 
(Eastern Time) 


BEUTE the small systems journal 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


R*1/0 RM-10 
3-100 ROM, S-100 
RAM & 1/0 RACK MOUNT 
BOARD CARD CAGE 


i ECT's RM-10 is a rack mount 10 siot Card Cage with 

O Ports (UART's), 1 Parallel /O Port, 4 Status Ports, Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 

'K of ROM with e 8080 Apple Monitor Program and Board (with ground plane and termination) all 10 

K of Static RAM. connectors and guides and the PS-15A Power Supply 
$295.00 — (15A @ BV, 1.5À @ + 16V). $295.00 


Specializing in Quality Microcomputer Jr meii 
industrial e Educational « Small Business « Persona 


LT, Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations 
-Lu 8 ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 


763 Ramsey Ave., Hillside, NJ 07205 
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Circle 90 on inquiry card. 


We will meet or | Listing 2 continued: 
beat any price 


ut ! PROGRAM EQUATES 
- 1920 $ 
S 0345- 539 ACC EO $0045 MONITOR SAVE ACC HERE DM IRQ 
in the U. A. on oian- 1213 DCN .EU 40420 RICHT HAND TOP LINE (F SCREEN 
QUE- 1555 FREE EU $047F SLOT 7 SCRATCH RAM — SEE APPLE REFERENCE MANUA: 
UE 1555 FRAC EO FREE INTERRUPT COUNTER 
O4EF - 1570 SEC .ED FREEtS80 SECONDS COUNTER 
OS?F- 1550 MIN .ED FREEHS100 MYMUTES COUNTER 
OSEF- 1590 MUR .ED FREEHSTS0 HOUR ER 
Su MURS ee 
jm 1238 TAE ‘ED EREEIS200 DISPLAY. FLAC 
OIFE- 1439 IRGV ED S03FE RO VECTOR 
rf 
1850 $ 8222 REGISTER EQUATES 
1470 t 
9 1390 DSL $0309 SLOT J 4522 ADDRESSES 
- a uf 
Fio- 1358 Pj. CEA Det 
C304- 1710 TIL EB DS144 TIMER 1 LOW LATCH 
C305- 1720 TIH ED 05145 Ti HIGH 
C308- 1730 TX, EO D5148 TIMER 2 LOM LATCH 
C307- 1749 T2H EQ 05149 T2 HIGH 
C30B- 1250 AR EQ DSlrV CONTROL REG 
C300- 1735 IFR ED D51450 INTERRUPT FLAGS 
C30t- 1720 IER EO DSlME INTERRUPT ENABLE 
MICROCOMPUTERS 1290 3 
| ; 1820 OR $0380. START IT MERE 
In fact, no matter what price 1319 s Vr DOSCLOCK BELL. 
' : 1936 
you see advertised by Micro 1840 £ CLOCK ENTRY POINT 
j 1830 $ 
Management, Perry Oil, Pan 1870 & SET UP IRD VECTOR AND START THE CLOCK 
American, or any authorized E - » : 
: 0280- 79 1909 ISABLE IRỌ 
Radio Shack dealer for TRS- 0391- AF 89 19710 LOA $ISR ADDRESS OF INTERRUPT SERVICE ROUTINE 
80€ ith f O584- àv D^ .. [930 COA JISE — LAST HALF OF ADDRESS 
omputers with pure tac- D588- Bb FF o3 1940 Th ihade Save ft 
tory installed memory and VO NN 
[| k 0 5 + 
full warranty, we'll beat it! 1360 § 
"mST meno MONE MRN ro 
—— 0390- R9 EA C> 5620 EDA dico PI FREE RON RODE 
E 0292- BD 0B C3 2030 , — STA AER AND T2 COUNTS Phas 
See 3050 9 
MICROCOMPUTERS - 2030 & YOY CAN PLAY WITH THE VALUE IN TIL ANT: TIH TO 
We h EINEN Hered 2070 § CORRECT TIME INACCURACIES. 
e have consistently offere 2090 à 
the complete TRS a4 ATARI E| $337- pas c Sto HRA MEO — RICH IS ham OF 
ON APPLE and MAxELL |l engana ef Ud 
E SON, APPLE and MAXELL EIFE IET 41 
lines at the best prices in the f| 5x Cui 2i — Lm 806 Fe aap src 
0289- A? FO ^ CIBO LDA &Fo — COUNT 14 INTERRUPTS 
ap nod we offer the best Ti Bae: TEE MEUM n da 
Bll r SAF- 55 
nale in the Norfhea t a NNNM 
i y ast. 2242 $ INTERRUPT SERVICE ROUTINE 
t : pops 
ou're looking for the best BRAD s 
y i; g 0290- EE 7F 04 2270 ISR INC FRAC — RUMP COUNTER 
prices in the U S.A.. check Q2Bi- DO 70 — 2280 BNE UNDO NOT A FULL SECOND 
call f 0387- BD 7E oe Stog Sta Peat: SAJE II meneo | COUNTER 
the others but call Computer O2BA~ AD 00 C3 2310 LDA Pb, JE T1 HAS ALREADY TICKED 
Discount of America. SBF- EE 7F 04 2330 ING FRAC ONE TO THE COUNT 
THS J anë Badia SHark gia glem He ie c il T tidy La 072- A? 20 2340 TOUT LA $420 GET MASK F 
| O2C4- 2C OM C3 2350 BIT IFR = T2 TIMED 0UT?? 
C ALL TO LL FE kE: bate- A9 08 5370 (DA $308 RESET T2 COUNTER 
| BERE OCh- Bb OB C3 3335 a STATA WITH A $800 
T | 2400 $ 
- 9420 0.9.5 1 2439 1 INCREMENT THE SOFTWARE CLOCK 
3430 
O2CE- EE FF 04 2440 SECS INC SEC — BUNP SECONDS 
M | 02Di- AD FF 04 2450 LOA SEC GET CURRENT SECONDS 
! 00D4- C? 3D — 2430 CHP #46 — 6&0 SECONDS?? 
02D4- $0 Di — 2470 BCC SHOW NO 
020g- A? 00 5480 LJA $00 RESET SECONDS 
2 ! | O2DA- SD FF 04 2490 STA SEC TO ZERO 
03DD- FE zF 08 2500 MINS INL MIN — BUMP MINUTES 
JED- AD JE OS 5] LDA MIN GET CURRENT MINUTES 
O?E3- L9 $C ^n HP #40 &0 MINUTES?? 
A ODE5- 90 14 — 553 BCC SHOW ND 
02E7- A9 00 — 2540 LDA 900 RESET HINUTES 
r Cd 02E9- BD 7F 05 2550 STA MIN TO ZERO 
AIITEM T 
— wae 05 A HB; ; v d AA HOURS? ? 
COMPUTER DISCOUNT OF AMERICA, INC. [IL Seure' 3 Miers? E Row TM HOURS 
15 Marshall Hill Road, West Milford Mall [ELTE MICHI. STA HUUR TÖ CERO 
West Milford, New Jersey ^ 7 B are ae 
| in New Jersey Call 201-728-8080 2540 8 DISPLAY THE TIME IF DESIRED Listing 2 continued on pagi 
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EXPRESS 
CATCH THE S-100 MG BUS, 


Move up to an 
8MHZ 8086 Super System 


Sysism Support Board 

! seriali 1 parallel! part, 8 MHZ 8086 CPU (16 Br! Processor) 
86 DOS Disk Operating System 

Realtime Clock 

Timers 


Monitor EPROM 

86 DOS Disk Operating System 

64K byte (32k word) Static RAM {70 NS) 

Double Density DMA Disk Controller 

10 Slot Mainirame w!2 Qume Data Trak 8 drives 
Assembled & Tested 


LIST PRICE OVER $4300 
SPECIAL CASH PRICE $3499 


Assembly and check oui available for $200 extra 


Ofter Expires March 31, 1982 


Subject tQ Available Quantities « — Pnees Quoted (nclude Cash Discounts 
Shipping & Insurance Extra 


S-i0Q.ine. 


14425 North 79ih Street, Suite B 
Scotisdale, Arizona 85260 
Order Number 800-528-3138 
Technical 602-991-7870 


PRODU 


pr 


( 


“ae, he, "al 


: 
Mente 


Now you can use your printer weh your modem! Your camputer can be an 
Intelligent printing terminal. Talk to timeshare services or to other personal 
compulers; print simultaneously through a second printer port; and re-display 
lext stored in memory. Download text to Basic programs; dump to a cassette 
lape, or printer, or both. Microlext can be used with any printer or no printer al 
all. | features user-contigurable duplex /parity for special applications, and can 
send any ASCII character. You'll find many uses for this general purpose 
module! Available in ROMPACK, ready-to-use, for $59.95. 


SOFTWARE DEVELOPMENT SYSTEM 
The Micro Works Software Development System (SOS80C) ls a complete 6809 
editor, assembler and monitor package contained in one Color Computer program 
pack! Vastty superior lo RAM-based assemblers/editors, the S0SBOC is non- 
volatile, meaning that il your application program bombs, rt can't destroy your 
editor/assembter. Plus it leaves almost all of 16K or 32K RAM tree lor a 
program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate ledious program loading when going back and forth from editing to 
assembly and debugging! 

The powerlul screen-crienled Editor lealures finds, changes, moves, copys and 
much more. All keys have convenient auto repeat (typamalic), and since no line 
numbers are required, (he ful) width of the screen may be used to generate well 
commented code. 

The Assembler features all of the following: complete 6809 instruction set, 
srl ls 6800 set supported for cross-assembly; condilional assembly; local 
labels, assembly to cassetle lape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 

The versalile ABUG monitor is a compacl version ol CBUG, tailored for debuggin 

programs generated by the Assembler and Editor. Il 'eatures examine/change o 
dua ty oem Cassette load and save, breakpoints and more. SDSBOC 


"t^ JERO (=~ coop sturF 


Circle 385 on Inquiry card. 


STRETCH -rower 


4 Your HP-B5 or Commodore Pel/CBM With TNW's IEEE-488 Bus 
ystem Buitding Blocks, 


TNW-2000 


Z 


=n 


TNW's RS-232 SERIAL INTERFACES 


Connect your PET/GCBM to any RS-232 Serial Printer Piotter, CRT 
Terminal. Modem, or other device 


TNW-1000 $5555 $129 
TNW-2000 55s. $229 


TWO CHANNELS, INPUT & OUTPUT, 
12 R3-232 CONTROL SIGNALS 


TNW-232D $369 


TURN YOUR PET INTO A TERMINAL 


Access Timeshanng Systems and Bulletin Boards with TNW's Pterm 
Soltware and {ull service telephone modem: 


TNW 1 03 AUTO ANSWERIALITO DIAL 
*5 


USE WITH DAA 
Plerm also works with acoustical couplers and other modems intertaced 
to Ihe PET with the TNW-20D0 or TNW-232D Electronic mail and TWX 
Terminal programs also available. All units are addressable (EEE-488 
devices. complete with power Supply cabinet, full documentation and one 
year warranly 


TNW CORPORATION 


3351! Hancock St è San Diego, CA.. 92110 (714) 225-1040 
TWX910- 335-1194 
Visa/Mastercharge Welcome e Dealer inquiries invited 


PUTER 


MICROTEXT COMMUNICATIONS VIA YOUR MODEM! 


mmm mp cames DE 


Siar Blaster — Blast your way through an asteroid field in this action-packed 
Hi-Res graphics game! Available in ROMPACK; requires 16K, Prica: $39.95 
Pac Attack — Try your hand al this challenging gama by Computerware, with 
fantastic graphics, sound and action! Cassatle requires 16K. Price: $24.95 
Berserk — Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassette requires 16K. Prica: $24,95 

Advanturs — Black Sanctum and Calixto island by Mark Data Producis. Each 
casselte requires 16K. Price: $19.95 sach. 


ROMLESS PAK | — is an empty Hs ah pack capable of holding Iwo 2716 or 
2732 EPROMS, allowing you up fo 8K of program! The PC board inside comes 
with sockets installed, ready lo go with the addition of your custom EPROMs. 
Price; $24.95 

2-PASS DISASSEMBLER — wilh documentation package. 16K; cassette. 80C 
Disassemblar Price: $49.95 

CBUG — Machine language monitor. CBUG Cassette Price: $29.95 

ne ON 2716 EPROM: Can plug into Romiess Pak |. CBUG ROM Price: 


PARALLEL PRINTER INTERFACE — serial lo parallel converter allows use ot all 
standard parallel printers. PIGOC Price: $69.95 

Assembly Language Programming, by Lance Leventhal. Price: $16.95 
MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires soldering 
experience) Price; $39.95 

PARTS & SERVICES; SAMs, G809E5, RAMS, FIAs. Call for prices. 


WE SHIP FROM STOCK! 
Master Charge/Visa and COD Accepted 


WHO (RUSS po.BOX1110 DEL MAR, CA92014 714-942-2400 


Circla 249 on inquiry card. 
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Circle 92 on inquiry card. 
Listing 2 continued: 


- ab 7F 07 2470 SHOW LDA FLAG DISPLAY TIME??T 
SFE- d Hi SEO DONE 


2580 : 6 NO 
Riu HP mE 
aD FF 05 3720 LDA HOUR GET THE CURRENT HOUR 
" 
a ie ds 2718 A NIN GET CURRENT MINUTE 
20 7C 03 2750 SR DOL P 
AD FF 04 2740 LDA SEC GET CURRENT SECONDS 
?0 7C 03 2279 JSR DCL DISPLAY IT 
At 7F 0A 278 LOX THPL RESTORE X 
AC FF Oà 2790 LDY THPH RESTORE 
7400 $ 
2810 
2820 INTERRUPT DUNE 
2830 
AY 00 seep A 30 T RO 
Bie QM man rue 
45 45 2980 LDA ACC id LN 
40 2829 RTI INTERRUPT 
2910 
220 i CORRECTION TO TIME WHEN DOS TURNED OFF IRQ 
5010 1 
3g 2950 CORR SEC SAVE 2'S COMPLEMENT DF T2 
à? 00 — 2940 LDA 400 — BY SUBTRACTING 
ED 98 £3 3970 cer T2L 
dp 7F 04 2980 STA THPL SAVE PARTIAL RESULT 
&9 00 — 2990 LDA #00 ANOTHER ZERO 
ED 09 c3 3000 SBC TH AMD THE SURTRACT 
BD FF 04 3010 STA THPH SAVE IT 
30 1 
3030 
3 $ DO THE CORRECTION 
n $ 
aD 7F 06 307 LDA THPL SET FRACTION 
2 07 AND $907 TO CORRECT 
SD 7r 04 3100 ADC FRAC OF A SEC 
BD 7F 04 3110 STA FRAC SAVE IT BACK 
2 OF $120 e 9$0F eae T2 TAL 
19 FF 3118 OK &$FF — NUHB E he 
19 3150 CLC OF TICKS 
49 09 — 3140 ADC #809 LEFT IN ITS INTERVAL 
2 ÒB C3 3170 STA TIL — AND K 
E FF 05 318 LSR TMPH DIVIDE BY EIGHT 
&E 7F O& 3190 ROR TMPL TO GET NUMBER 
. à; 0357- 4E FF 05 3200 LSK TMPH OF FULL SEC 
| OXSC- &E 7F 06 3210 OR TMEL TO ADD TO THE 
| 035F- 4E FF 06 3220 SR TMPH TIME TO CORRECT 
0362- SE 7F 04 3230 ROR THP FOR pos ING OW 
| 035- 18 ah 3240 aC SETUP THE CAR 
wan 0349- J 0174 3520. abt Bey | LEONES 
0358- &D 7F 06 3270 ADC AND STORE 
O36E- BD FF 04 3280 STA SEC SECONDS COUN 
' 0371- 38 3390 EC CHECK FOR GREATER 
0372- EF 3c — 3300 SBC 460 THAN 40 SECONDS 
0374- 90 85 3310 BCC SHOW TO SEE IF A MINUTE 
| 0376- BD FF 04 3320 STA SEC UPDATE IS 
0379- 4C DD 02 3330 JMP HINS REQUIRED 
You can use just about any desk for a 2 $ 
computer terminal stand. But with 3480 i BISPLAY SUBROUTINE 
CF&A, you're sitting pretty. Our full " 3386 1 Jet — 
- À 
range of desks, workstations, and ter- | 326° 43 ,, 4336 DCOL tay TEN ERE NUT 
minal stands are designed to accom- | if- egi 20 04 NN SA SCRNrX aHa miU 
modate a variety of computer equip- | 335:- 96 — 2488... H8 app RESTORE cou 
ment. Choose from our Classic Serles ORS x: 3430 CNTY INT Y WILL COUNT BY 10 
sures, specialty items like our Apple ti Diga- BO FA 3480 BS CNTY GET RID OF TENS o 
desk, or à universa! printer stand. SAGE- ig $300 PA AND, SAY real wm 
You'll be sitting pretty with attractive | 9335- 09 pe 3255 ORA #380 MAKE IT ASCII 
color selections, durable construc- 6395- 4 20 04 3339 i SCRH +x SHO Ir 
tion, versatile configurations, useful g ee i S30 Pa "T" ET ONES DIGIT 
options, competitive prices, quick N- P un A epee ix SHOD pe Anena 
delivery, and personal service. It's our b- 8 y BUMP, THE COUNT 
9f- 3590 RTS RETURN 
way of doing business. 3500 ,EN 
SYMBOL TABLE 
045- at 2390 IFR «FF IMP 
WERL GR ae- per 
DS 4E QN SL 
Computer Furniture and ^ - [LOL EARR PR 
Accessories, Inc. us ppe "ee Seen 
1441 West 132nd Street An t Ye PE 
Gardena, CA 90249 MZF- FRAC fae anau 
(213) 327-7710 SF- NOUR F*6a- Tl 
Q5EE- ud t 9. Un 
C3OE- IER r300 FAL 
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Circta 144 on inquiry card. 


I(nterchange) 


l(nterchange) is a general gurpase {ile maintenance program for use 
with the CP/M'^ ogarating system. Since i is a single program 
written in optimized Z-BD'* code, it is mich faster and easier to use 
ihan otter file murmienance programs. Features include: DIR as usual 
ples listing all fijes exchating thase with a specified character(s), ERA 
as usual plus exc/rsire erases. Also, a “O” switch can be used to query 
sach erasa, a “W” allows erases of A/D files without gwary (normally 
you ais queried), and an “A” switch il system files are to ba inctaded, 
UST permits listings and uses TAB, WIDTH, LINES and WRAP for 
control, COPY as usual plus axcfasive copies and supports tha “O”, 
“W” and “R” switches plus an "E" switch for query an existing files, 
STAT with ambiguous, unambigueus and exclusive listings sad produ- 
ces an siphabetized listing with file length, Yotal directory untries and 
speca vezed and unused. START-END allows for copying contiguaus 
data fies, and RENAME as usua) plus ambiguous «enames. Other 
commands include: QT, DATE, TIME and SETIT (lor the OT clock 
board) plus CLEAR, RESET, HELP and TYPE. Dish copias can even ha 
continued after a disk full condition by simply itrsusting a new disk. All 
of this in ane program witheut eves having ta leave l(merchange) and 
wail unti you see the speed improvemen! , 

The price lor l(ntarchange] is $59.95 and the manual is available for 
$10.06 [eradited towards porckasa). I(nterchange| is recommended 
lar 32K o larger systems using CP / M'^ 2.0 or Inter. tt will nol fun on 
an BOHO CPU and only User 0 is swpparted. 


All pragrams ace available on 8" SD ar North Star Ss" disk 
Microstat is available lor North Star Basic, Microsoft's Basic-B0 (Rel, 
5.8 ar latar) or compiler Systems CBasic2. Please spaciiy when 
acdering. 


CP/M is a capistared trademark of Digital Research. 


EPISODE 


VERSATILE 
—| 


JUST ADI a 


Circle 156 on GUY t card. 
acu | 


PERIPHERALS 


EPISODE is a CP/M*comput- 
er with 1.6 M byte of disk 
storage on dual 5% flop- 
pies. its compact design 
provides a wide range of 
standalone or network appii- 
cations including data base 
sharing. 

EPISODE gives you tota! 
flexibility. You can add your 
own CRT and Printer, what- 
ever brand and price range 
you choose. All the logic in- 
cluding the 64K RAM mem- 
ory is contained on a single 


EPISODE includes a unique 
software system called 
SUPERVYZ'M - a menu 
based software control sys- 
tem that allows the user to 
integrate application pro- 
grams. 


Dealer inquiries invited, 
foreign and domestic. 


| 6" x 8" circuit board ensur- 


ing maximum reliability, Epic Computer Corporation 


7542 Trade Street 
'Bupenryz anmdiu Compu San Diego, CA 92121 
corperatin, CPIM LE sd of Dialed Tal: 714-695-3560 


ECOSOFT, INC. 
P.O, BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 


SAVE $600.?? 
On TRS-80° 48K Model III 


Limited Supply Now Available 
For The Low-Low Price Of $1895.°° 


Includes all the standard basic features of the TRS-BOS 
Model Ill with 48K of RAM and disk expansion Kit II^ 
with two 40 track double density disk drives. 


Also available — TRS-80® Model Ill same as above with 
two BO track disk drives for only "2145.°° 


If You Own A 16K Model III. 


You can easily expand your capabilities with our low 
cost disk expansion Kit 111!" 

Completely compatible with TRSDOS™ and LDOS!™ the 
Kit 1" single drive assembly includes: One 40 track 
54" double densliy disk drive, power supply, floppy 
disk control card, mounting hardware, applicable 


“retrucions. ONLY $599.00 
Also available — Kit IlI™ same as above with 
one 80 track disk drive for only °724.°° 
LDOS™ disk operating system 

Printers available . , . call for more information, 


Cali TOLL FREE (800) 851-4614 


In Itlinols Cali (618) 233-0018 
We precept: Vija, Master Charge, Cerfied Checks [Personal checks 
MORGAN ‘me thier weeks clearance), Money Ordets, ard C.O D, 


Morgan Products Incorporaled OA Berkshire Dive Sellevite, Enos 62223 


TRADEMARKS: 

TRS GÒ and TREDOS Radio Shack/T arey Cony 
LEOS ogecal Sy aterns inc 

Kit Morgan Products Mec. 


| Eas. 6a 
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Circle 191 on inquiry card. 


Main/Frames 


Main/Frames 


from 


¢ 30 Modgets of Enclosures 

* Assembled and tested 

* Quasi-Coax Motherboords 
* Power Supply 

e Card cage and guides 


* Fan. line, cord, fuse, power 
& rase! switches . 


8" Floppy Main/Frame 


Phose/80 8" Floppy Mainframe 


Phase/80 Desk + Mainframe | 


Write or call for our 
brochure which Includes our 
applicatlon note: 
"Building Computers z 
A Recipe" 


INTEGRAND 


8620 Roosevelt Ave. « Visalia, CA 93294 
2091733-9288 
We accep! BankAmaricardiViso 
and MasterChorge 
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Text continued from page 418 

clocks data into the printer’s internal 
buffer. Again, the MX-80 requires a 
negative-going pulse for the data 
strobe; use control pin CA2 for this 
function. 

The 6522 allaws you to choose a 
negative- or positive-going pulse for 
either of two signals; inform the 6522 
of the desired polarity by loading the 
Peripheral Contro] Register (PCR). 
With the MX-80, hexadecimal 0A is 
the proper code. This bit pattern is 
determined by consulting the coded 
values on the data sheet. We enable 
the printer by sending it a Control Q 
(hexadecimal 11) and then a Control 
X to clear the internal buffer. 

The actval output routine is quite 
simple. First, check the horizontal 
character position and compare it 
with the current character position in 
the output line. If they differ, output 
spaces until reaching the proper char- 
acter position, To print characters, 
check bit 2 in the Interrupt Flag 
Register (IFR) to see if the printer has 
sent its data-ready flag. This bit will 


be set if the 6522 has detected a 
negative edge on control pin 1 (CA1), 
which is the ready line. 

If the printer is busy or has yet to 
send the ready pulse, keep testing the 
bit until the printer is ready. When 
the printer is ready to receive data, 
store the character to be printed in the 
output register for port A. As you 
place the character in the output 
register, it's clocked into the printer's 
interna] register because pin CA2 
goes low and acts as the data strobe. 
The printer becomes busy while ac- 
cepting the character. Once it’s pro- 
cessed, the ready pulse is given and 
the printer will accept another 
character, 

Time-of-Day Clock. Listing 2's 
routine is a time-of-day clock that 
continuously displays the time on the 
screen. The routine uses interrupts so 
that the clock runs while you develop 
and run BASIC programs. The 
routine is compatible with DOS 3.3; 
DOS disables the IRQ interrupt while 
it does I/O and then re-enables the in- 
terrupt when finished. (I haven't tried 


Listing 3: This BASIC routine will load and initialize the clock. it will also protect the 


time display. 


E 
PRINT "BLOAD DOSCLOCK. BELL . 08" 
PORE 34,01 CALL -934 


80 PRINT " THE CURRENT TIME IS -- >“! POKE 34,2 
90 VTAB 10 4 
199 INPUT "EMTER HHsHHrSS "iHeMiS 
10 POKE 151315.H: REM HOURS 
120 POKE 14071H; REM MINUTES 
130 POKE 12?9,5: RE ECONDS 
138 PLE 640. REM TART THE CLOCK 
FE 3 1919,11 REM DISPLAY TIME 


Make America smarter. 
Give to the college 


of your choice. 
` 


cr 
AE s0 


Cound ior Financ Ax po Education. Inc. 
BBO Fin Avenue, New York N Y 10019 


AC A Pubic Semigae of Thu Magazine 
Dunc & Tha Advameg Counc 


Circia 52 on inquiry card, Circle 183 on Inquiry card. 


Id — Buckeye 6. ee 
eskropenctosures || win T 
WA ADALAD. Ac 

00000000000000000000000000000 


ADALAS is a smal) lab computar sysiem wilh LARGE capabxiltian fram 
Interactiva Microware, Inc. 

ADALAB HARDWARE PACKS MORE POWER. . Ior coliscting date snd con- 
trolling your laboratory instrumenta. tt Inciudes a 12-bil analog voltage Input, a 
12-bIt analog voltage output, B digital eanas Inputs, B digital contra! pulputa, a 
32-bil real-lime clock and two 18-bi! timers/countera . ALL ON A SINGLE 
APPLE INTERFACE CARD! 

QUICKI/O SOFTWARE MAKES IT EASY. . .Blmple commands In BASIC giva 
you control of ali hardware features of ADALAB. Sample programs and sasy-to- 
uae manuals will enable you Io start using your ADALAB system right away. Ad- 
ditional softwara for iInboretory applications is avallabla at extra cost, A com- 
plete ealt-test diagnostic programs included to assure you thal ai! of (he hard 
ware is working properly and accurately. 


A * Saves time by eliminating manual calculallons. 


D els pan 1o use because the manuals and sohware are complete and wall 
written. 


A e Saves money by adding canvenianga and utility lo oldar InBiruments. 
L = Has a great memory ta slore and organiza experimental data. 
A * Im vergatila; | works with many different Instruments. 
B eis more accurate than a mater or chari recarding. 

> [8 fully supported by a dedicted (eam of eclantints. 


GREAT PRICE/PERFORMANCE. . the ADALAR Add-an Packaga with inter- 
(acm card, cables, self-test module, QUICKJ/OT 


DWC-1-0850 


softwares and manvais H 
| available today for ONLY $495. 

T -0850 Pul a complete, reliable ui atam | jaboral FOR ONLY 
DWC-1-0850 11... $54.70 BKS-2 LE $41.50 $3295, Spe ce 4BK APPLE i^^ erri ram die die, pitaltoc Ard printer, 
DWC-1-1133 ....... 60.60 BKS-2-1133 ........ 44.B0 video monitor and ADALAB Add-on Package. 

Send for FREE hardware and soti 
OWC--800 ,...... 8880 | BKS-2800.....,.. 4830 | | puis menoue Fer tesan nee can e Vent Ca asl MO 
Send check for case in width desired. P parie queue "Trademarks af Apple Computer, lac. 
Call or write for detailed literature effye INTERACTIVE MICROWARE, INC. 
The Buckeye Stamping Co. E T" P.O. Box 771, Dept. State Collage, PA 16801 
555 Marion Rd., Columbus, OH 43207 614/445-8433 CALL (814) 238-8294 for IMMEDIATE ACTION 


TRS-80 DISCOUNT - BUY DIRECT 


WE SELL THE FULL LINE OF TRS-80'S AT WHOLESALE PRICES 


MODEL Íl 
26-4002 64K t Drive. haetepew daw & $3279 
Ask About Hord Drives 


WRITE FOR YOUR 
FREE CATALOG 


MICRO 
MANAGEMENT 


Wein 


IE oo enses S839 SYSTEMS = = ORDER TOLL FREE 
1 iiec Asie PE 2-5. $2059 1-800-84 1-0860 


COLOR COMPUTER 
26-300) 4K............ ep eee 8318 
26-3002 16K Ext. Basic......... $469 


*LARGE INVENTORY 
*FAST DELIVERY 


PILTETETNTEITRIEPXIaIlAaIALILALE-LEJ -- — 
L gpp g (Em Qmm eq cmm ovem om ee 0 nos 
we CDD Some €— H 


* 
Li 


TM TANDY CORPORATION 
FREE COPY OF WARRANTY UPON REQUEST 


POCKET COMPUTER 
26-3501 Pocket Computer. ::. , $188 


MICRO 
TRS-80 COLOR alti MANAGEMENT 
26-3022 ie il eee" THOUSAN DS OF SYSTEMS, INC. 
mmc 7" SATISFIED M cod 
" T ©, GA. 31728 
oirvoursir CUSTOMERS A De 
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EIGHTY/ 
APPLE 


COMPUTER 


SHOW 
(Formerly the Nai TRS-80 Show) 
FOR APPLE* and 


TRS-80* COMPUTER 
SYSTEMS 


April 2-4, 1982 
New York Statler 
7th. Ave, & 33rd. Street 
New York, NY 
The EIGHTY/APPLE COMPUTER 


SHOW will feature over 100 exhibitors 
of equipment, supplies, books, maga- 


| zines, parts, software and accessories 
| for the TRS-80 and Apple Computer 


be = m æ — SAVE 52.00 on se um 
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systems. There will be demonstrations 
of new and exciting products for the 
TRS-B0 and Apple systems, for the 
husinessman, professional, educator 


and hobbyist. In addition, most exhibi- f 


tors will be selling their products at the 
show for immediate dellvery. If you 
own a TRS-80 or Apple Computer, or 
have been thinking of purchasing one 
of these two exciting systems, don't 
miss the Eighty/Apple Computer Show. 
SAVE $2.00 on admission by bringing 
in the coupon below! 


SHOW HOURS 
Friday April2 11AM to 7 PM 
Saturday Apri!3 11AM to 7 PM 
Sunday April 4 11AM ta 5 PM 


REGISTRATION $5.00 Day 
Children under 12 - $1.00 


FOR EXHIBITOR INFORMA TION 
CONTACT 
Kengore Corporation 
JOU! Route 27 
Franklin Park, NJ 08823 
(Z01) 297-2526 


“TRS-80 ia a Trademark of Tandy Corp. amt Apple (a 
n Trademark of Apple Computer Cn. 


=e E SAVE $2.00 m == 


This coupon is good for Two Dollars 
($2.00) off the regular daily registration 
fee uf $5.00. Limit one coupon per per- 
son, not applicable te children's admis- 
sion. Only original copies of this cou- 
pon will be accepted. 


EIGHTY/APPLE SHOW 


April 2-4, 1982 
NY Statler 
{NO CASH VALUE} 


| "3 
[a 


the routine with earlier DOS ver- 
sions. If you plan to, back up your 
disks in the event of failure.) 

My method of implementing the 
clock involves both timers on one 
6522 and a couple of tricks. First, set 
up timer T1 to interrupt (tick) every 
Y, second. Simultaneously, enable 
timer T2 to count the number of times 
that T1 ticks by simply installing a 
jumper wire to feed the output of T1 
to the input of T2. T2 is now counting 
the number of times T1 ticks. If DOS 
turns off the IRQ interrupt (for I/O), 
when it is re-enabled T2 will contain 
the number of clock ticks you missed. 

The interrupt service routine for 
the clock keeps the hours, minutes, 
and seconds in dedicated locations, 
Whenever the seconds count is 
changed, the top line of the screen is 
updated with the current time. The 
BASIC routine in listing 3 will set up 
the current time of day and protect 
the top line. From then on, time will 
be displayed continuously. The clock 
routine can determine execution times 
of routines or schedule other events at 
certain times during the day, Because 
no two Apples have identical time 
bases, some correction factors may 
have to be used, The listing indicates 
where to apply those factors. 


Conclusions 

eThe Apple parallel board may be 
used for all interfacing projects where 
parallel I/O is needed or where tim- 
ing or counting is required. 

eThe board contains two 6522 sup- 
port chips for input or output, timing 
or counting, and serial-to- 
parallel/parallel-to-serial operations. 

eThe board is available fully 
assembled, as a kit, or alone, The kit 
is easy to build, but you must be able 
to read a circuit diagram. 

è Documentation is sparse, though all 
required information for use of the 
6522 is included. The manufacturer 
does not hold your hand, relying in- 
stead on the user community to 
publish software that uses the board, 
eThe Apple parallel board is a good, 
inexpensive way to enhance the Ap- 
ple with the power of the 6522 Ver- 
satile Interface Adapter. i 


HELP IS COMING 
FOR ALL PERSONAL 
COMPUTER OWNERS: 


Stop going broke buying software 
and hardware to find out it's not 
what you want! 


The Personal Computer Owners 
Directory can eliminate a lot of 
wasted time and aggravation. 
Through the use of the directory, 

ou can become aware of people 
In your area and nationally who 
have the same system or 
interests. Find out what is worth 
eed before spending your 
$$$$. The directory will be listed 
by cities and interests (e.g.) 
Games, business, art, robotics, 
education, etc.) 


To have your information listed 
and place your order for the 
Directory, SEND $19.95 ppd 
oac or money order) plus the 
ollowing: 


Name, Address, Computer Type, 
Interests. will you help others, are 
you willing to trade information? 
Plus any other vita! information. 


If you want your name entered, 
but do not wish to receive a 
directory, send $1.00 and the 
above info. 


The directory wiil be open for 
listings until May 1, 1982, at 
which time it will go to print. 


Si residents add 596 sales 
ax. 


PERSONAL 
COMPUTER OWNERS, 
INC. 

P.O. BOX 426 

FEEDING HILLS, MASS. 
01030 A 
(413) 789-1555 
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XCEL” MICROCOMPUTER 
RETROFIT GRAPHICS 


512 x 240 FOR COMPUSTARe | 
RESOLUTION SUPERBRAIN® 

TRS-80® MODEL II 
2-89 


HARDWARE RETROFIT 
From $895.00 


' ATTENTION S-100 
‘USERS, OEMs & ISOs! 


MM-103 IS THE ONLY MODEM 
FOR YOUR NEEDS! 


la previous Hugs, we listed mors thee 50 ruasan why PMMI MM-103 modems 
are superior, along with a tigi of satisfied users thet is now Ino lang te print. 
Quality, kriegrity and low cosi have made the MA-10J America's emt popular modem 
PM) wes the iret to gain FCC approval and meet IEEE-G36 $-100 slandasde. 
Vou wan'l Aad another modem lor the S-100 bar with » wider range cf Bead cates, 
mare ensia and cont cHeble software and such an ynbcetebhe warranty. 
And sicce PMM has ulaninated the need lor ba acoustic coupler or an NS 212 adapter, 
your commectoe ts move relishle and you buy no ponecessary hardware 


SO DON'T DELAY! 
GO WITH THE MODEM WITH EXPERIENCE! 


COMMUNICATIONS , 


[POTOMAC MICRO-MAGIC, INC.) d SOFTWARE 


SUPPORT PROGRAMS 


Foe tyrther iatormanon, call or write: 


LN ma XTEK,INC. 2908 Oregon Court, Torrance, CA 90503 
Avajlable (n Europe from Micrones Lid., Chew Magna, England 3042 (STO 027-589 3042) 


TP 44 untere kuet tarci Carb Cabai. Hih tele. Chad yarn 
V rli dies pakai Deemed Tart =n (Pih apa b bQqirrinh Cpu hema e 


Three Skyline Place sSymbol Genarator ' $175.00 
$201 Laesbary Pike, Suite 604 eGraph Plotter $175.00 
ate et ai =3D Generator $345.00 
(c 66 tà cur TA host a cry Mipcom Tint Corie eSurfaca Plotter $395.00 
1200, 279 GD F3 atf) eGraphics Termina! Emulator $395.00 
sScreen Printer $65.00 
ANADEX 
EPSON 
AFTER ALL... IDS (800) 421-1423 
IH CALIFORNIA CALL 
ALL MODEMS ARE NOT (213) 320-6604 


CREATED EQUAL! 


YOU’VE PROBABLY HEARD IT BEFORE! 
BUT NOW EVERYONE KNOWS IT! 
We Definitely Have The Lowest 


| Prices In The World! 


Our Volume Sales Are So High 
EL Absoluta Ne one can Get Close! 


^ THE WORLD'S FIRST | 
EPSON ; 
HOTLINE 


y a ae ‘Controller $459 — 
| COMPARE! Apple Add-On $389 


IN COLORADO (303) 279-2727 


ALSO CCS, VISTA, APPLE Il, PLUS LOBO, NEC, XEROX, ZENITH, HAYES, IBM... 
ALL AT EQUALLY COMPETITIVE PRICES. 


COMPUTERWORLD INTERNATIONAL, INC. (303) 279-2727 
SUITE 133, P.O. BOX 81, WHEAT RIDGE, COLORADO, U.S.A. 80034-0081 


TERMS: MAIL ORDER/VISIT BY APPOINTMENT, WE WILL SHIP UPS FREIGHT COLLECT OR ADD 3% FOR SHIPPING. 
COLORADO RESIDENTS ADD APPROPRIATE SALES TAX. MASTERCHARGE/VISA ACCEPTED. 
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Books Received 


Aircraft Electricity and 
Electronics, 3rd edition, 
Ralph D. Bent and James L. 
McKinley. New York: Gregg/ 
McGraw-Hill, 1981: 359 
pages, 27.5 by 20.5 cm, soft- 
cover, ISBN 0-07-004793-6, 
$19.95. 

The Complete | Problem 
Solver, [ohn R. Hayes. 
Philadelphia, PA: The Frank- 
lin Institute Press, 1981; 255 
pages, 25 by 17.5 cm, hard- 
cover, ISBN 0-89168-028-4, 
$19.50. 

The Computers Are Com- 
ing, Irv Brechner. Livingston, 
NJ: Irv Brechner (POB 453), 
1981; 92 pages, 22.5 by 14.5 
cm, softcover, ISBN none, 
$4.95. 

Digital Circuits and Micro- 
processors, Herbert Taub. 
New York: McGraw-Hill, 


1982; 541 pages, 23.5 by 16.5 
cm, hardcover, ISBN 0-07- 
062945-5, $28.95. 

The Electronic Cottage, 
Joseph Deken, New York: 
William Morrow and Com- 
pany, 1982; 344 pages, 23.5 
by 16 cm, hardcover, ISBN 
0-688-00664-7, $14.95. 

50 More Programs in 
BASIC for the Home. School 
& Office, 2nd edition, Jim 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 96 
pages, 21 by 14.5 cm, soft- 
cover, ISBN 0-8668-502-2, 
$9,95. 

The Handbook of Artifi- 
cial Intelligence, Volume 1, 
Avron Barr and Edward A. 
Feigenbaum, eds. Los Altos, 
CA: William Kaufmann, 
1981; 409 pages, 23.5 by 15.5 
cm, hardcover, ISBN 086576- 


005-5, $30, 

Handbook of Semiconduc- 
tor and Bubble Memories, 
Walter A. Triebel and Alfred 
E. Chu. Englewood Cliffs, 
N]: Prentice-Hall, 1982; 401 
pages, 23 by 18.5 cm, hard- 
cover, [SBEN 0-13-381251-0, 
$24.95. 

How to Break into the 
Computer Field, L. Peter Car- 
ron. Easton, PA: L. P. Car- 
ron Publishers (205 Ridge- 
wood Rd.), 1981; 138 pages, 
22.5 by 14.5 cm, softcover, 
ISBN 0-9607242-0-6, 57.95. 

Introduction to Micrapro- 
cessors, Charles M. Gilmore. 
New York: Gregg/McGraw- 
Hill, 1981; 310 pages, 27.5 by 
21 cm, softcaver, ISBN 0-07- 
023301-2, $14.96. 

Learning Digital Electron- 
ics Through Experiments, Ed- 


BDOS ERROR 


ward J. Pasahow, New York: 
Gregg/McGraw-Hill, 1982; 
215 pages, 22 by 14.5 cm, 
softcover, ISBN 0-07-048622-7, 
$8.95. 

The Making of the Micro, 
A History of the Computer, 
Christopher Evans. New 
York: Van Nostrand Rein- 
hold, 1981; 118 pages, 26 by 
18.5 cm, hardcover, ISBN 
0-442-22240-8, $14.95. 

Mathematics into Type, re- 
vised edition, Ellen Swanson. 
Providence, Rf: American 
Mathematical Society (POB 
6248), 1979; 90 pages, 24.5 
by 17.5 cm, softcover, [SBN 
0-8218-0053-1, $12.40. 

Murder in the Mansion, 
And Other Computer Ad- 
ventures i1. Pocket-BASIC 
for the TRS-80, 2nd edition, 
Jim Cole. Waodsboro, MD: 


(213) 891-5705 


Complete product line for Apple, NEC, S-I00, IAM., 
Law Priv, hh epiurlitv, ane fast deers 


Apple: Add-on Mini-flappy eaeenanaae maa mre pn «$375 
Apple: 5M Byle Hard Disk System .. .......... $2250 
Apple: 128K RAM Card »é652-55242€492*55UH 5395 vos» s DIOU) 


Apple; Double-density 8" Floppy Controller ... -. $400 


Before disk errors uin your work again order BADLIM, 
IBM: Add-on Mini-floppy ...,.::.. 0 6o 231- $275 e BADLIM assures the reliability of your CP/M 
| computer, 

e You can use your disks 10 times langer withoul 
losing your data AND yoyr time. 

a BADLIM checks thoroughly your disk marking all 

the blacks which have detective sectors. The 

operating system will know thal those sectors 
shoulg be skipped, 

BADLIM is the only program that gives protection 

tor soll and hard errors. 

The First time BADLIM will hist which Files in your 

disk are on bad sectors, so you can take action to 

correécl il, 

m But thereafter the bad areas in your disk will be 
autamatically by-passed. 

9» For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. lt is à must for Winchester 
as the media cannot be replaced. 

BADLIM cost only $734 Whatisie (he ranoo you tive 

to usi à computer you need 44ADLIM, Contar tyran 

thule er call us today 

BLAT RAD Corp , 8016 1881h. St SW, Edmonds 


WA 98020. Phone: [206] 771-1408 
BADLIM 


DEALER (NQUIRIES (INVITED. 
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3-100: 64K Low Power Static RAM Card ..,..... $475 
S-100: Sierra Data SBC, 4MHz Master sausas eae $825 
NEC PC-8000 System ...... siluis New Low Prices 
Epson MX-100. cng e eee errorae OBS 
ADDS Viewpoint - Green... 2.202.000.0002... uiuo a ÅSA z 


Tandon Thinline 8" «Double Sided, ........+--+-S510 a 


Sw" Disketes.. 


T : 
Wi eaim to have mare sansli bdi free peP nch of inf spw 
then vuv viher Byead 


Mail: P.O. Box Q, Sherman Gaks, CA 91423 
Store: 16709 Roscoe Bivd., Sepulveda, CA 91343 
(413) 891-8705 
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Everybody's making money 
selling microcomputers. 


Somebody's going to make money 
servicing them. 


New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Smal! Business Computers 


Seems like every time you turn around, some- 
hody comes along with a new compuler for home or 
business use. And what's made it all possible fs the 
amazing microprocessor, the tiny little chip that's 
a computer in itself. 

Using this new technology, the industry 
is offering compact, affordable computers 
that handle things like paoi billing, 
inventory, and other jobs for businesses of 
every size...perform household functions 
including budgeting, environmental sys- 
tems control, indexing recipes. And thousands 
of hobbyists are already owners, experiment- 
Ing and developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influenc- 
ing the increasing opportunities for qualified com- 
puter lechnicians. The U.S, Department of Labor 
projects over 100% increase in job openings for the 
decade through 1985. Most of them seu jobs created 
by the expanding world of the computer. 

Learn at Home 
in Your Spare Time 


NRI can train you for this exciting, rewarding 
field. Train you at home to service not only mi- 
crocomputers, but word processors and data termi- 
nals, loo. Train you al your convenience, with clearly 
written "bile-size" lessons that you do evenings or 
weekends, without going to classes ar quitting your 
present ab. 

Your training is built around the latest model 
of the world's most popular computer. [t's the amaz- 
(ng TRS-80™ Model I1, with capabilities and 
features to perform a host of personal and busi- 
ness functions. No other small computer has 
so much software available for il, no other is used 
and relied on by so many people. And It's yours 
to keep for personal or husiness use. 


(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 


h 
You get plenty iod 
of practical experience. 

Using the NR] Discovery “ n 
Lab that also comes as part 
of your course, you huild and study circuits ranging 
from the simplest to the most advanced. You analyze 
and troubleshoot using the professional Beckman 
LCD digital multimeter you keep to use later in your 
work. Then you use the lab and meter to actually 
access the interior of your computer... build special 
circuits and write programs to control them. You 
"see" your computer at work and demonstrate its 
power. 

Become the 

Complete Computer Person 

You're also trained in wriling and debugging 
both BASIC and advanced machine language pro- 
grams...gain hands-on experience in the operation 
and application of computers to 
business and personal jobs. You're 
trained lo become the fully 
rounded, new breed of technician 


a» 


who can interface with the operational, program- 
ming, and service facets of today's computers. You're 
ready to Lake your place in the new electronic age. 


Other Opportunities 

NR] has been giving ambilious people new 
electronic skills since 1914, "Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive computer-programmable 
25” punt color TV... Communicalions Elec- 
tronics for servicing and installing microwave, 
broadcast, CB, radar, etc. ..and other state-of-the- 
art courses. 


Free Catalog... Mail Card 
No Salesman Will Call 

Send the postage-paid card for our 100-page 
catalog showing all courses with equipment an 
complete lesson plans. There's no abligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80's. If card has been removed, please write to us. 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Ave. 
d Washington, DC 20016 


We'll give you tomorrow. 
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REPAIR PCBS ANYWHERE. 


With the NEW Pace Micro! 


Perform power desoldering and soldering 
anywhere. Depot. 
Service center. 
Mobile van. On-site. 
Anywhere! 
Operates on 

AC or 12 VDC. 


Write or call 
today for a FREE 
brochure. 


+ 1908] Pace. inc. 


PACE 


Micro Portable 


Systems for PCB Repair Anywhere '* 


9893 Brewers Court 

| Laurel, Md. 20707, U.S.A. 
| (301) 490-9B60. 

FP Telex 87446. 


TERMINALS FROM TRANSNET 


PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN > 35 MONTH LEASE PLAN 
PURCHASE 


Van. mwai — 8 MOM 


ES 
án 
= 


LAM DeCwrite 
LA120 DE Cwnter Y n T 


LANZO DECwriter NI RO 

DEC VT1DO CRT DECscape Lala 
VT101 CRT DECscope P 
VT125 CAT ti pa 
yT131 CRT DE Rope S 
VT132 CRT OECcope — 
VINSRAC Personal Compater Option 
T745 Hach Terminal . 

Bubble etl 


- 4 v 


TEXAS 
INSTRUMENTS 


a a ao Armee ca Add cr ca PUT ca 
ah 
S2 NSE EZSEUDZESSuZz523£259 


8 RO PriMer 
1820 KSR Printer .. 


ADM3A CRT Terminal 

oa CAT Tatminal 
D32 CAT Terminal 

ADM CRT Terminal 


UTR. 1 LET Terming) — 


DATAMEDIA p AE E 


920 ERT Terminal . 
$50 CAT Terminal 


P Letter Quality, 1715 

- NEC SPINWRITER ecole fim f 
PUTT TITTY 2020 KSA Printer 38 € 

GENERAL ELECTRIC $120 KSA panlar TAI CPS. | 


IAZELTINE.— [ine 
HAZELTINE rmk 
EPSON 


MX-80 F T Ponter , € 
S Mi-100 Printer 895 
FULL OWMERSHIP AFTER 12 OR 24 MONTHS = 10% PURCHASE OPTION AFTER 36 MONTHS 
MICROCOMPUTERS 
APPLE « COMMOGORE « HPBS « DEC LS! 11 
ACCESSORIES AND PERIPHERAL EQUIPMENT 


ARSD SUP iss e MODEMS © THERMAL PAPER ARNG «INTER ATE MULES * PLO8 DNO cal) 


pe f RAN SINET conronarioN 


LEAR SIEGLER 


1, 
1 
1 
1 
2 


TELEVIDEO 


E 


Aa m Fok — a al 
g SE ae Ee 
= = 


25 of Gs © 


1945 ROUTE 22 « UNION, N.J. 07083 = (201) 688-7800 


TWX 710-985-5485 800-526-4965 OUTSIDE N.J. 
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Books Received 


Arcsoft Publishers, 1981; 96 
pages, 21 by 13 cm, soft- 
cover, ISBN 0-86668-501-4, 
56.95. 

Nonlinear System Theory, 
The  Volterra/ Wiener Ap- 
proach, Wilson J, Rugh. 
Baltimore, MD: The Johns 
Hopkins University Press, 
1981; 325 pages, 23 by 18.5 
cm, hardcover, [SBN 0-8018- 
2549-0, $32.50. 

Optimization: A Simplified 
Approach, William Conley, 
Princeton, NJ: Petrocelli 
Books, 1981; 248 pages, 23.5 
by 15.5 cm, hardcover, ISBN 
0-89433-121-3, $20. 

Programs for Beginners on 
the TRS-80, Fred Blechman, 
Rochelle Park, NJ: Hayden 
Book Company, 1981; 150 
pages, 17.5 by 24.5 cm, soft- 
cover, [SBN 0O-8104-5182-4, 
$8.95. 

Real Time Programmmg— 
Neglected Topics, Caxton C. 
Foster. Reading, MA: Addi- 
son-Wesley, 1981; 190 pages, 
23 by 15.5 cm, softcover, 
ISBN 0-201-01937-X, $9.95. 

RPG & RPG II Primer, A 
Modern Approach, H. Mullish 
and R. Kestenbaum. New 
York: Holt, Rinehart and 
Winston, 1982; 189 pages, 
27.5 by 20.5 cm, softcover, 
ISBN 0-03-056918-4, $17.95. 

Standard BASIC Program- 
ming for Business and Man- 
agement Applications, James 
5. Quasney and John Maniotes. 
San Francisco, CA: Boyd & 
Fraser Publishing Company, 
1980; 408 pages, 17.5 by 25 
cm, softcover, ISBN 0-87835- 
081-0, $13.95. 

VLSI Systems and Com- 
putations, H. T. Kung, Bob 
Sproull, and Guy Steele, eds. 
Rockville, MD: Computer 
Science Press, 1981; 415 
pages, 23.5 by 16 cm, hard- 
cover, ISBN 0-914894-35-8, 
$29.95. 

Webster's Microcomputer 
Buyer's Guide, Tony Web- 
ster. Rochelle Park, NJ; Hay- 
den Book Company, 1981; 
326 pages, 26.5 by 21 am, 
softcover, ISBN 0-9594624- 
2-2, $25. 


Without Me You're Noth- 
ing: The Essential Guide to 
Home Computers, Frank 
Herbert and Max Barnard, 
New York: Pocket Books, 
1981; 304 pages, 20.5 by 13 
cm, softcover, ISBN 0-671- 
43964-2, $5.05.m 


|, This is a list of books 
received at BYTE Publica- 
tions during this past 

| month. Although the list is 
not meant ro be exhaustive, 

| its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
science and related fields 
M/e regret that we cannot 
review ar comment on all 
the books we receive; in- 
stead, this list is meant to be 
a monthly acknowledgment 
of these books and the pub- 
lishers who sent them 


BYTE's Bugs 


inflated Bug 


Joe Hadleman's inflation 
calculator program in the 
July 1981 BYTE has a hug in 
line 440, page 302. (See 
"Computing Inflation with 
the Consumer Price Index," 
page 300.) If: 


STRS(P2-INT(P2)) 


is less than 0.01 (in other 
words, if the rounding error 
is less than a penny), the cal- 
culation js handied in scien- 
tific notation and the output 
is garbage. To correct this, 
insert; 


OR IF (P2— INT(P2)) « .01 


before the "THEN" of line 
430. 


Michael D. Decker, MD 
5869 North Glenwood #1 
Chicago, IL 60660 
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« | 
LINE VOLTAGE” 
TRANSIENT SUPPRESSORS 


Features Parallel Operation 5000 Hts/Secand 


" 5 ™ TM 
AND 
PROTECTS: PROTECTS AGAINST: 
eCarriputers « High Energy Voltage 
eMicroComputer Systems Transients 
e Word Processors a On-Otff Switching 


eLghtring induced Transients 
elnrush of On/Otl Power 


uum uen 


Cy 


DEALER INQUIRIES INVITED LISTED LISTED 


7133 Rutherford Rd. Baltimore, Md. 21207 
(301) 298-3130 800-638-9098 


e Cash Registers 
ePower Supplies 


DVMARC 


INDUSTRIES. INC 
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START YOUR OWN 
COMPUTER CO. 


HOW TO START YOUR OWN SYSTEMS HOUSE $35. 
Tih edition. November 1981 


Whiten by the founder ot B Successul sysiems house, its lact-Gifad 220- pape 
manua! covers virtually all aspects ol siarling and operanng 3 &mall system com- 
pany fis abundant with taeful. real-hte samples contracts, proposals. agrer- 
ments and a complete business plan are included in luli and may be used im- 
meodialely by the reader Proven Geld-tested solitions to Ihe many problems 
facing small turnkey vendors sre presenten 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Neison, 4th raviaed action, December 1951 

Independent consollanis are becoming a viteth mmparian! facior in ihe mere 
computer leid. tithing ihe gap between the computer vendors and commercial: 
industrial users The rewards of ihe consultant can be hgh Ireedam more satis- 
lying work and doubled ar tipled income This mawal provides comprehensive 
bachground information and step-by-step direchons for those interested to ex- 
plore this lucralive Geld 


FREE-LANCE SOFTWARE MARKETING $30 
by B J Kantes. 3rd edition. June 1980 

Wnting and seing compuler programs As An independent is à business where è 
yOu can get starter quickly, with little capital investment à you cen do i tui Hime or 
par! time + the potentia) profits are almost limedless This bent-seler by Dr Komes 
explains how fo do sl 

SOFTWARE VENDOR DIRECTORY $59. B5 
5th edition. October 1981 

Essential lar every devetoper, destributor and user of microcomputer software (n 
this unique reforence d«eclory, soltware vendors and program categnrias are 
cross relerenced ty every major hardware brand pnd operating system = Over 
1400 software venders = Over 100 hardware vendors and oparaling sysiams © 
* Languages « Uhiias + DEMS * Accounting * Scientilic e Engineanng © Appli- 
cations Oy Indusicy = and much more 


Send check money order VISA, Master Charge or American Expraosa n and exp 
date. Publisher pays dth class shipping Add 51 00 per book lor UPS shipping 
{USA only) MJ resienis add 5% sales las For faster xbPhpmeol on credit. card 
orders cali (201) 783-5940 


ESSEX PUBLISHING CO. Dep: 2 
285 Bloombeld Avenue s Caldwell NJ 07006 


5-100 HIGH RESOLUTION GRAPHICS 


16 colors, 640 x 512 resolution$3, 175° 


High speed: up to 500,000 dots per second 
with 8 bil processor, even faster 
with 16 bit processor 

Lightpen option 

Bit plane write protect option for overlays 

Gray lavels and monochrome systems 

Full user's guide, separate Service Guide 

Compatible printers and monitors 

“includes hardware, basic software package, 

160 K bytes of graphics memory 


36 Pleasant St, Watertown, MA 02172 
(617) 926-0869 


Circle 88 on Inquiry card. 


| CAMBRIDGE DEVELOPMENT 
|) LABORATORY 


Graphics Software 


Program in BASIC, FORTRAN, PASCAL, or 
assembler 
Programmable characters with 
80 characters per line 
Graphical BASIC interpreter with 
PEEK and POKE 
Logo TURTLE graphics, relative coordinates 
Tektronix emulator 
Cartesian plotting package 
3-D perspective with rotation 
Hidden line processing 
Screen dump to matrix printer or pen plotter 
Screen dump to disk and replay 
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BYTELINES 


News and Speculation about Personal Computing 
Conducted by Sol Libes 


RR andom Rumors: IBM 
is rumored to be increasing 
production of its personal 
computer system, with 
175,000 units expected to be 
sold before Christmas 1982. 
IBM will probably soon an- 
nounce a graphics package 
and X.25 communications op- 
tions for the personal com- 
puter. Epson America is 
expected to Introduce several 
video terminals, including 
one with a flat screen. The 
rumor is that they will be 
shown at the NCC (National 
Computer Conference) in 
lune; look for Sinclair, Sony, 
and Hitachi to introduce 
similar products at NCC, Also 
due at NCC are BO- and 
160-megabyte 8-inch Win- 
chester hard-disk drives from 
Micropolis and 16- and 
30-megabyte 5%-inch Win- 
chesters from Control Data 
Corp.... Reportedly, a 
15-inch flat-screen monitor is 
due from Japan shortly. ... 
DEC (Digital Equipment Cor- 
poration) is expected to intro- 
duce a PDP-B replacement, a 
16-bit version of its recently 
introduced personal-com- 
puter board for the VT-100 
terminal, and a complete per- 
sonal computer, Incidentally, 
DEC is budgeting $500 million 
for research and develop- 
ment, with half going to soft- 
ware development and its 
2000-member software devel- 
opment team.... Hearsay 
has it that Centronics is work- 
ing on a ribbonless dot-matrix 
printer. .., NEC (Nippon 
Electric Company) is sup- 
posedly about to introduce 
two new systems in the U.S., 
both of which are already on 
the market in fapan: the 
PC6000, a consumer-oriented 
machine, and the PCBBOO, an 
8086-based machine for the 
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| middle of 1983 _. 


business market. . Com- 
modore is said to be working 
on a new version of the VIC 
computer for introduction 
early next year. The unit 
should have 256K bytes of 
memory and 80-column black 
and white or color video 
display..,. Look for the 
upgrade of the Osborne-l to 
be introduced later this year. 
It’s rumored to have an 
80-character-wide display 
(versus the current 52-column 
unit), double-density floppy- 
disk drives, a builtin modem, 
and a communications pack- 
age. A significant jump in 
price will probably accom- 
pany it. . Toshiba is also ex- 
pected to introduce into the 
U.S, a product it's already sell- 
ing in Japan—a ZBü-based 
system that runs CP/M, 
T-Basic, and UCSD Pascal. 


R andom Bits: At the re- 
cent Comdex show held for 
dealers, emphasis changed 
from the hobbyist to a busi- 
ness orientation, with Apples 
and TR5-80s all but replaced 
by integrated business sys- 
tems. This change should be 
reflected in computer stores 
shortly... NEC, Toshiba, 
and Okidata Corporation are 
currently supplying samples 
of 256K-bit dynamic memory 
devices and expect to start 
volume delivery in june. 
These [Cs should begin show- 
ing up in equipment by the 
5 D Sys- 
tems will introduce yet an- 
other local-network system 
called MARS/NET.., Mitsu- 
bishi is supplying samples of 
its 5'4-inch Winchester disk 
drives and half-wide floppy- 
disk drives; Toshiba is also 
considering sale of its 5'4-inch 
Winchester in the U.S. 
Shugart's half-height 5% -inch 


SA210 floppy-disk drive will 
make its first appearance in 
Xerox's new Sabre line of 
electronic typewriters... 
WD (Western Digital) is ex- 
pected to shortly introduce a 
single-chip Winchester con- 
troller that replaces 25 TTL 
(transistor-transistar logic) 
parts. Also due from WD is a 
new floppy-disk drive con- 
troller IC that incorporates the 
data separator, comparator, 
and write-precompensation 
circuits missing from current 
controllers.. JBM recently 
opened its tenth computer 
store; more are in the 
works. .. Seagate has intro- 
duced a 6-megabyte, 5M- 
inch Winchester with remov- 
able media Emulog of 
Freemont, California, has in- 
troduced a full-feature video 
terminal with a $465 list 
price ., HP (Hewlett-Pack- 
ard) has separated its per- 
sonal-computer operation 
from the calculator division 
and created a Personal Com- 
putation Group. HP has also 
increased dealer discounts on 
models B0, 85, and 125 sys- 
tems by as much as 25 per- 
cent over previous 
discounts.... Radio Shack 
has beaten Apple into the 
16-bit market with the intro- 
duction of its new Model 16, 
68000-based microcomputer. 
For more details on this ma- 
rhine and other new prod- 
ucts, see page 40. Radio 
Shack has also established an 
online videotex-information 
data-base system for sub- 
scribers in the Forth Worth 
area. 


U nix Royalty Fees Cut: 
Western Electric recently in- 
troduced its Unix System III 
update which combines Ver- 


sion 7 Unix and the PWB 
(Programmer's Workbench) 
into a single system. Some en- 
hancements have also been 
added. They raised the source 
code license fee to $43,000 
but lowered the distribution 
deposit from $50,000 to 
$25,000 against royalties. The 
royalty fees have been re- 
duced to $100 for a single 
user and $250 for systems for 
2 to 15 users. (Previously, a 
license cost $1900 plus $250 
per user.) 

Royalties prepaid under the 
old rates wil! not be refunded. 
Licensees wil], in effect, start 
with a clean slate. Hence, 
Microsoft will lose the 
$200,000 it had prepaid to ob- 
tain a discount advantage, an 
advantage it no longer has. 

The reduction in royalty 
fees removes what has been a 
significant deterrent for peo- 
ple wishing to use Unix, 
namely that it was very ex- 
pensive. This should increase 
competition among Unix and 
its look-alikes, More Impor- 
tant, it puts Unix in a much 
better position to compete 
with other single- and multi- 
user operating systems such 
as CP/M-86 and MP/M-B6. 
Microsoft's president, Bill 
Gates, indicated that despite 
his unhappiness about the lost 
royalty payment, the royalty 
change wouid help his com- 
pany sell copies of Xenix, its 
version of Unix. 


As Update: Ada is 
finally becoming available as 
a working language. Telesoft 
Incorporated of San Diego, 
California, released its Ada 
package for 68000 systems 
last August, and RR Software 
of Madison, Wisconsin, in 
November released lanus. a 


version for Z8Q computers 
running CP/M. Both compile 
subsets of the Ada language. 
The Telesoft Ada compiler 
retails at $2400, while Janus 
sells for $250. 

The DOD (Department of 
Defense) holds the trademark 
on the name "Ada" and 
stipulates that commercial 
companies can use the name 
only if they have or are 
developing a fulltanguage 
compiler, To acquire legal ac- 
cess to the name "Ada," a 
company must submit its 
product to a DOD Ada- 
validation office for approval. 
Validation will ensure that 
programs written with the 
compiler will be fully portable 
between computers. Por- 
lability of that type doesn’t ex- 
ist for system-oriented 
languages such as Pascal, 
FORTH, and C. 

Western Digital, based in tr- 
vine, California, has also 
demonstrated its microAda 
and expects to be the first 
company to submit a com- 
plete Ada compiler to the 
DOD for validation. WD plans 
ta submit it within the next 3 
to 4 months. The WD Ada 
will run only on WD's new 
PAL 16-bit computer, a WD 
microAda license will cost 
$2000. 

SuperSoft Associates of 
Champaign, Illinois, has dem- 
onstrated its Ada compiler for 
ZBÜ systems, also expected to 
be ready for submission to the 
DOD for validation sometime 
this year, SuperSoft intends to 
release intel 8086/8088, 
Motorola 68000, and Zilog 
ZBOOO versions, with the Z80 
version to sell for under $300 

Telesoft is developing ver- 
sions of its Ada compiler to 
run on the 8086, DEC VAX, 
and IBM 370 machines. Intel 
has developed an Ada com- 
piler for its iAPX432 32-bit 
microcomputer currently run- 
ning at beta test sites. Intel is 
preparing to submit the com- 
piler for DOD validation. 


Ana Ethernet's Fata? 
A report issued by Strategic 
Incorporated, a market- 
research firm in San jose, 
California, predicts Xerox 
Corporation's Ethernet local- 
area network wiil be a total 
failure within two years. Ac- 
cording to Strategic's presi- 
dent, Michael Killen, "Xerox 
is headed for the worst 
failure in the company's 
history." He believes that 
Xerox lacks technological 
and price advantages, sales 
force, and customers in- 
terested in buying large sys- 
tems. Further, he contends 
that Ethernet's baseband ap- 
proach to local networking 
wil} prove inferior over the 
long haul to the broadband 
approach taken by Xerox's 
competitors, He points oul 
that broadband systems are 
better suited to carry video, 
heavy voice and data 
transmissions, among other 
applications. 

in response to the report, 
Xerox issued the following 
statement "Based on the 
level of customer satisfaction 
with our existing network in- 
stallations, the backlog of 
orders for network products 
and service, and the interest 
in Ethernet on the part of ma- 
jor accounts, we are confi- 
dent that Xerox will be a lead- 
ing vendor in office automa- 
tion." 


B. Set to Move into 
Computer-Related Mar- 
kets: AT&T (American Tele- 
phone and Telegraph) is un- 
dergoing a major manage- 
ment reorganization to com- 
ply with the FCC-required 
separation of regulated and 
deregulated activities. As a 
result, look for the Bell Sys- 
tem to become an unbridied 
competitor in computer-re- 
lated markets. It will prob- 
ably begin marketing ter- 
minals and business comput- 
ers soon, competing directiy 


with companies such as IBM, 
Wang, Xerox, and DEC in the 
intelligent-terminal and work 
station markets and with 
Tymnet and Telenet in the 
communications-processing 
feld. It is unlikely that Bell 
will compete directly with 
IBM in the mainframe busi- 
ness. 

The Bell System itself pre- 
sents a large, captive market 
for computer products. Ac- 
tually, the Bell System is 
IBM's biggest customer out- 
side of the U.S, government, 
Bell is expected to sell 
business and personal com- 
puters through its many 
Phone Center stores. 

AT&T has also agreed to 
provide CBS (Columbia 
Broadcasting System) with 
home-computer terminals, 
data-entry equipment, and 
transmission facilities for a 
joint teletext experiment 
scheduled to begin this fall in 
New Jersey, 


A National Amateur 
Computer Society: The 
Japan Microcomputer Club is 
well organized, registers close 
to 4000 members, and has 
chapters in every major city in 
Japan. Hobbyists in England 
also work together through 
one central organization, pro- 
viding an excellent base for 
the computer industry. 

Computer hobhyists have 
long been the backbone of 
technological growth, but in 
the U.S, the hobbyist com- 
munity is fragmented into 
several hundred independent 
clubs. A handful of clubs have 
over 1000 members, but most 
Include fewer than 100. 
While some attempts have 
been made to found a na- 
tional organization, none has 
succeeded. 

Personal computing as a 
hobby is a breeding ground 
for computer professionals of 
tomorrow. Therefore, it's vital 
that we organize a national 


amaleur computer society 
while we are still the world's 
technological leader in com- 
puting. 


Cos Goes Into Firm- 
ware: Digital Research has 
signed an agreement with In- 
tel which will allow the latter 
to sell ROMs encoded with 
the CP/M-86 operating 
system. The ROM will also 
contain timers and some 
logic; it should be available by 
mid-year, The ROM is intend- 
ed for use in a CP/net system 
where systems containing 
CP/M in firmware don't have 
any disk but must com- 
municate with a CP/M or 
MP/M server. 

Intel will also sell CP/M-86 
and MP/M-86 on disk for its 
single-board and 86/330 sys- 
tem. Intel has contracted with 
Microsoft for its MS-DOS 
(used on the IBM personal 
computer) Intel will sell its 
own RMX-85 DOS and plans 
to acquire Unix from Western 
Electric. Hence, intel users 
and systems houses will be 
able to select among a wide 
variety of operating systems. 
Intel also expects to market 
applications software. 


D igital Research Buys 
MT Microsystems: Digital 
Research has acquired its 
second software company in 
less than three months by 
purchasing MT MicroSystems 
incorporated of San Diego, 
California, supplier of 
Pascal/MT. Previously, 
Digital Research had pur- 
chased Compiler Systems In- 
corporated, supplier of 
CBasic. 


E xxon Buys Out Zilog: 
Qver the years, Exxon Cor- 
poration has moved from a 
minor investor in Zilog Incor- 
porated, supplier of the ZBO, 
to a major investor, owning 
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90 percent of the stock. Zilog 
has bought the remaining 10 
percent and will become a 
wholly owned Exxon subsi- 
diary. One result is that 
Exxon will no longer be re- 
quired to break out Zilog’s 
quarterly earnings for share- 
holders. Zilog, incidentally, 
has yet to report a profit. In 
fact, the Exxon Enterprises 
operation, which includes all 
of Exxon's electronics sub- 
sidiaries, incurred a loss of 
$51 million in the first nine 
months of 1981. 


M lcroprocessor 


Trends: Did you know that 
there are currently 51 dif- 
ferent general-purpose micro- 
processors in production, that 
17 are 4-bit devices, 14 are 
B-bit devices, 6 are 16-bit 
devices, 4 are 32-bit devices 
with 16-bit VO, 4 are bipolar, 
and 5 are microframe or 
special (e.g., Intel iIAPX432)? 
Futher, did you know that 
seven more have been an- 
nounced hut are not yet in 
production, and that 42 com- 
panies currently manufacture 
microprocessors? 

The microprocessor re- 
cently celebrated its tenth 
birthday. Credit for creating 
the microprocessor goes to Ìn- 
tel. (See thís month's Editoria! 
on page 6.) Ten years ago, the 


SEE THE ROBOT ARM 
I BUILT FOR MY 
COMPUTER. 
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companies that designed 
micros were mostly small, 
freewheeling organizations 
employing a great deal of in- 
genuity. Today, it is a totally 
different ballgame. Most of 
those early pioneers were 
either swallowed up by large 
companies (e.g, Zilog and 
MOS Technology! or are now 
very large companies (e.g., In- 
tel, AMD, and National Semi- 
conductor). Furthermore, 
leadership in design and pro- 
duction appears to be pass- 
ing to the Japanese. 

The microprocessor scene 
has changed a lot over these 
ten years. The question now 
is: what are the current trends 
and directions of the new 
micros? First of all, suppliers 
are making micros easier to 
program. National and Zilog 
already have micros with 
software-in-silicon They each 
provide single-chip cam- 
puters that execute BASIC 
statements directly in an inter- 
pretive mode. Futhermore, 
Intel is developing one micro 
with the capability to execute 
MP/M and another with a 
sophisticated on-board 
operating system. Also, there 
are rumors of a one-chip 
FORTH computer. There's no 
doubt that both National and 
Zilog have been successful 
with BASIC-processing ICs. 


CONNECTED TO MY 
CHESS PROGRAM, 
IT WORKS FING... EXEPT WHEN IT LOSES. 


Second, microcomputer 
ICs are getting more so- 
phisticated, having floating- 
point capability, multi- 
ply/divide functions, en- 
hanced interrupt handling, 
and the like. 

The most glamorous 
thanges will occur in the 
16/32 bit micros. All of these 
devices are getting coproces- 
sors to extend their capa- 
bilities into the minicomputer 
field. Incidentally, Zilog has 
disclosed that it's working on 
a 32-bit micro, If the 8-bit unit 
is a Z80, the 8/16-bit device is 
a 2800, and the 16-bit micra is 
the Z8000, what will its 
32-bitter be called? You 
guessed it! The Z80000! 
Maybe Zilog would be better 
off calling it the ZB x 10°. 


M emory Trends... 
or, What Is Turbo and 
Parity? | occasionally look 
back with fondness to my first 
micro. it had 256 bytes of 
memory and used an Intel 
8008. That was only 8 years 
ago. The next year, | grad- 
uated to an Altair 8800 that 
had an BOBO, six printed-cir- 
cuit cards containing 4K bytes 
af RAM, an WO channel, and 
a huge power supply. How 
times have changed! 

The most significant change 


has been in memory. Today 
the 16K-bit, single-voltage 
RAMs dominate the market- 
place, providing cost savings 
(mostly by shrinking power- 
supply requirements), 
vielding faster operation, and 
making the 64K-byte com- 
puter memory nearly stan- 
dard. The 64K-bit RAM ICs 
are just starting to appear, and 
we find that computer mem- 
ory sizes of 128K bytes and 
256K bytes are becoming 
more common and will prob- 
ably become the standard 
micracomputer memory size 
by the end of 1983. The 
256K-byte RAM chips are 
now Boing into production, | 
expect that by 1985 1 
megabyte will probably be 
the typical microcomputer 
memory size. Also, as the 
volumetric memory space de- 
creases, the associated access 
time decreases, resulting in in- 
creased system performance. 

Some of the most interest- 
ing changes in memory de- 
sign are improving memory 
reliability and speed. Memory 
manufacturers are beginning 
to introduce multifunction 
memory systems that perform 
parity or errar-checking and 
correction functions previous- 
ly handled by a computer's 
processor, if they were done 
at all. In fact, National 


Semiconductor has intro- 
duced an IC (the DP8400) that 
performs all the memory 
error checking and correcting 
so that the processor is not 
bothered with this task. Error 
checking and correction is 
particularly important with 
dynamic RAM since these 
devices are prone to soft (tran- 
sient) errors due to noise and 
radio-frequency interference, 
alpha particles, cosmic rays, 
and voltage fluctuations. 

Manufacturers are also in- 
troducing on-board batteries 
to protect RAM during power 
failure. With the use of CMOS 
RAM, an on-board battery can 
protect data for over a hun- 
dred hours, and lithium- 
iodine batteries have been 
shown to be able to provide 
as much as one year of data 
retention. 


The demand for faster com- 
puter access to disk drives has 
generated new cache tech- 
niques to reduce seek time 
and rotational latency delays 
that account for about 60 per- 
cent of throughput bottle- 
necks. This technique is called 
the "turbo disk file cache" or 
"turbo" for short. The turbo 
eliminates disk seeks to fre- 
quently used data by trans- 
ferring such data to a cache 
memory (typically 128K bytes) 
and accessing the data from 
the cache instead of the disk. 
The data in the cache is kept 
current using an algorithm 
such that the block of data 
that has gone unaccessed the 
longest is replaced by the next 
nearest-in-use block of data. 
The turbo algorithm considers 
past use and the probability 
for future use. Software 2000 


Incorporated of Arroyo 
Grande, California, for exam- 
ple, sells TurhoDOS, which it 
claims runs CP/M software 
three to five times faster, The 
company has adapted its soft- 
ware to run on most of the 
popular 5-100 systems, the 
Xerox 820, TRS-80 Model Il, 
and others. 


(Qu. of the Month: 
"By the end of the century, 
analysts predict, computers 
and information processing 
will be the world's biggest 
business after petroleum." 
Wall Street Journal, 
November 10, 1981. 


APOLOGY DUE: | regret 
that in my November 1981 
erroneously 


column | re- 


ported that Canon was mar- 
keting the CX-1 computer via 
distributors responsible for 
software support Canon has 
informed me that it markets 
the CX directly to dealers 
and provides software sup- 
port, 


MAIL: i| receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a re- 
sponse, please include a seif- 
addressed, stamped enveope. 


Sol Libes 
POB 1192 
Mountainside. NJ 07092 


MAKING APPLES GROW! 


DUAL DENSITY CONTROLLER 
UP TO 4 MEGABYTES ON LINE 


DOS 3.2, 3.3 COMPATIBLE 
PASCAL" AND CP/M'" DUAL DENSITY 


NOW AVAILABLE 


IBM"? 3740 or SYSTEM 34 FORMATTED 
SHUGART, QUME, SIEMENS COMPATIBLE 
IMMEDIATE DELIVERY 

Avallabie al your local APPLE Dealer: $585. 


i SLY, 


Circle 356 on inquiry card. 


SORRENTO VALLEY ASSOCIATES 
41722 SORRENTO VALLEY RO, 
SAN DIEGO, CA 92121 TWX 910-335-2047 
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Clubs and Newsletters 


Apple Group 
in Little Rock 


The Little Rock Apple Ad- 
dicts publish a newsletter and 
hold meetings and program 
swaps. Guest speakers have 
shown members how to diag- 
nose ailing Apples and have 
demonstrated programs and 
peripherals. Contact Little 
Rock Apple Addicts, POB 
55215, Lite Rock, AR 72205. 


Free Newsletter 


The Softwaire Newsletter is 
a free bimonthly publication 
ef the Softwaire Store in Los 
Angeles, California. It fea- 
tures news about personal and 
business CP/M software, Also 
included are reviews of micro- 
computer books, magazines, 
and games, Contact the Soft- 
waire Store, 11768 West Pico 


Blvd., West Los Angeles, CA 
90064, (213) 473-1136. 


Llano Estacado 
Computer Club 


Llano Estacado Computer 
Club would like to exchange 
ideas with other computer 
clubs. Members are interested 
in al! microcomputers, Write 
to John L. Peters, Llano 
Estacado Computer Club, 
1509 Fairway Terrace, Clovis, 
NM 88101. 


Computer 
Association In 
Central Texas 


The Central Texas Com- 
puter Association. (CTCA) 
meets on the fourth Monday 
of the month at the Farm & 
Home Savings Building in 


Austin, Texas. Club meetings 
inchide short demonstrations 
or informal talks on a variety 
of subjects relating to personal 
computers, A monthly jour- 
nal, PRINT-OUT, has infor- 
mation on hardware and soft- 
ware, new equipment cri- 
tiques, and a classified ad sec- 
tion free to members. The 
CTCA is active in community 
service, with a number of 
projects underway for the 
deaf. Membership dues are 
$15, Contact CTCA, POB 
17303, Austin, TX 78760. 


HUGs In Pittsburgh 


The Pittsburgh Heath Users 
Group (HUG) meets the third 
Tuesday of every month at 
the Heathkit store (3482 
William Penn Hwy.) from 7 to 
9 p.m. For more information, 
call (412) 824-3564. 


i 
mut nd 


el 
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Maxell Floppy Disks 


.. Ihe Mini-Disks 
with maximum quality. 


> Dealer inquiries 
invited. C.O.D's 


FREE (800) 235-4137. 


PACIFIC EXCHANGES 
100 Foothill Blvd., San Luis 
San Luis Obispo, CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543-1037. 


accepted. Call 


CirciB 299 on inquiry card. 


Computer 
Dealers Society 


The American Society of 
Computer Dealers (ASCD) is 
a new group devoted to pro- 
moting sound business prac- 
tices in the used-computer in- 
dustry. ASCD intends to 
cooperate fully with the Com- 
puter Dealers and Lessors 
Association in promoting 
ethical conduct standards. A 
code of ethics for ASCD 
members has been adopted. 
Meetings will be held twice a 
year, in February and July. 
For further details, contact 
ASCD, 3500 Southland 
Center, Dallas, TX 75201, or 
tall Jerry Roberts at (313) 
689-6200, 


Magazine 
for War Gamers 


The War Machine is a bi- 
monthly magazine dedicated 
to fans of computer war 
games. it features news, 


reviews of complex games for 
all microcomputers, and ad- 
vice for independent software 
writers, The latest issue can be 
obtained for $3 from Emjay, 
17 Langbank Ave., Rise Park, 
Nottingham NGS 5BU, 


Two New 
Groups in Munich 


Two new microcomputer 
groups have been organized in 
Munich, West Germany. The 
European Branch of the Pascal 
Z Users Group has been 
formed in association with 
the American Pascal Z Users 
Group. And the second, the 
Ithaca Intersystems/S-100 
Users Group plans to coor- 
dinate Ithaca users’ efforts in 
Europe and to form a program 
exchange. Both groups can be 
contacted by writing George 
Brooke, Sebastian Bauer- 
strasse 20c, 8000 Munich 83, 
West Germany, 


Dental 
Computer News 


The Dental Computer 
Newsletter is a publication 
serving an international group 
of dentists, physicians, and of- 
fice-management personnel 
who share a common interest 
in office computers. Members 
also have access to a software 
exchange and a computer 
bulletin board. Dues are $15 
domestic, $23 overseas. Con- 
tact Dental Computer News- 
letter, c/o E.]. Meiburger, 
1000 North Ave., Waukegan, 
IL 60085. w 


Apple 

Adventure in Time, an 
adventure game for the Ap- 
ple I, Floppy disk, $29.95. 
Phoenix Software Inc., 64 
Lake Zurich Dr., Lake 
Zurich, IL 60047, 

Birth of the Phoenix, a 
tutorial adventure for the 
Apple Il, Floppy disk, 
$14.95, Phoenix Software 
Inc. (see address above). 

Circuit Design System, a 
digital electronics design and 
simulation package for the 
Apple II. Floppy disk, $149. 
Smart Software Co., POB 
1292, Orem, UT 84057. 

Comma Usage/Semicolon 
and Colon Usage, a punctua- 
tion usage tutorial for the Ap- 
ple II. Cassette, $20; floppy 
disk, $25. LARA Software, 
980 Hunting Valley Pl., 
Decatur, GA 30033. 

Context Connector, a 
Visicalc utility program for 
the Apple IL. Floppy disk, 
$180. Context Management 
Systems Inc., 23864 Haw- 
thorne Blvd., Torrance, CA 
90505. 

Datalink, a telecommuni- 
cations package in Pascal for 
the Apple U. Floppy disk, 
$100. Link Systems, 1655 
26th St., Santa Monica, CA 
90404, 

Linkdisk, a disk-utility 
package in Pascal for the Ap- 
ple II. Floppy disk, $70. Link 
Systems (see address above). 

Linkindex, a rapid key 
data-file retrieval system in 
Pascal for the Apple I]. Flop- 
py disk, $150. Link Systems 
(see address above). 

Linksampler, a tutorial 
package in Pascal for the Ap- 
ple ll. Floppy disk, $60. Link 
Systems (see address above). 

Linkvideo, a screen utility 
in Pascal for the Apple Il. 
Floppy disk, $55. Link Sys- 
tems (see address above). 

Red Alert, an arcade-style 
game for the Apple II Plus. 
Floppy disk, $29.95. Breder- 
bund Software Inc., 2 Vista 


Software Received 


Wood Way. San Rafael, CA 
94901. 

Shadow Hawk One, an ar- 
cade-style game for the Apple 
II. Floppy disk, $49.95. Hori- 
zon Simulations, 107 East 
Main #2, Medford, OR 
97501. 

Zoom Grafix, a graphics/ 
printer contro] package for 
the Apple Il. Floppy disk, 
$39.95. Phoenix Software 
Inc, (see address above). 


Atari 

Easytext Word Processor, 
a word-processing system for 
the Atari 800. Floppy disk, 
$50. Dataworks Inc., 97 Jack- 
son St. Cambridge, MA 
02140. 

The I Ching, a program For 
casting and displaying hexa- 
grams for the Atari 800. Flop- 
py disk, $44.95. Alternate 
Reality Software, 2111 West 
Arapahoe Dr,, Littleton, CO 
80120. 

Shadow Hawk One, an ar- 
cade-style game for the Atari 
400/800. Floppy disk, 
§49.95. Horizon Simulations, 
107 East Main #2, Medford, 
OR 97501. 


CP/M 

Office System 80, a utility 
system for the CP/M operat- 
ing system. &inch floppy 
disk, $195. The Information 
People, 443 Hudson Ave., 
Newark, OH 43055. 

Quickscreen, a screen-for- 
matting program for the 
CP/M operating system. 
8-inch floppy disk, $149, Fox 
and Geller Associates Inc., 
POB 1053, Teaneck, NJ 
07666. 

The Formula, a multifunc- 
tioned, business-criented 
data-processing package for 
CP/M, 8-inch floppy disk, 
$595. Dynamic Microproces- 
sor Associates, 545 Sth Ave., 
New York, NY 10017. 

XLTB6, an assembly-lan- 


guage conversion utility to 
convert CP/M programs to 
CP/M-86. B-inch floppy disk, 
$150. Digital Research Inc,, 
801 Lighthouse Ave., POB 
579, Pacific Grove, CA 
93950. 


TRS-80 

LOG, a simple database 
management program for the 
TRS-80 Models I and III. 
Floppy disk, $44.95 (Model 
I), $49.95 (Model III), KSoft, 
318 Lakeside Dr., Brandon, 
MS 39042. 

Modem 80, a telecommuni- 
cations software package for 
the TRS-80 Models [ and III. 
Floppy disk, $39.95. The 
Alternate Source, 1806 Ada 
St., Lansing, Ml 48910. 

Smart Terminal, a telecom- 
rounications software pack- 
age for the TRS-80 Models I 
and [II]. Cassette, $69.95. 


Howe Software, 14 Lexing- 
ton Rd., New City, NY 
10956. 

Uniterm, a telecommunica- 
tions software package for 
the TRS-80 Models I and III. 
Floppy disk, $29.95. BT En- 
terprises, 171 Hawkins Rd., 
Centereach, NY 11720, 


Other Computers 

Quadcube, an extended 
graphics simulation of the 
Rubik cube puzzle for the 
Texas Instruments TI-99/4. 
Cassette, $14.95. Linear Aes- 
thetic Systems, POB 23, West 
Cornwall, CT 06798. 

The ZX80 Business Pack- 
age, a business-oriented pro- 
gram package for the ZX80 
and MicroAce computers. 
Cassette, $9.95. Lamo-Lem 
Laboratories, POB 2382, La 
Jolla, CA 92038. 


This is a list of software packages that have been received by 
BYTE Publications during the past month, The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be soid for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed, We reqret that we cannot 
review every software package we receive. Instead, this jist is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them, All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time, Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 


BYTE's Bugs 


Closer Look Spies Bug 


PC; The Independent 
Guide to the [BM Personal 
Computer is a bimonthly 
publication, not a monthly as 
stated on page 60 of Gregg 
Williams' article "A Closer 
Look at the IBM Personal 
Computer" (January 1982 
BYTE). Subscriptions to the 


Magazine cost $12 for six 
issues, 

Please note that the new 
address for PC: The Indepen- 
dent Guide to the IBM Per- 
sonal Computer is 1239 21st 
Ave., San Francisco, CA 
94122, (415) 753-B088. 8 
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Ask BYTE 


Speech Synthesizer 
Application 


Dear Steve, 

] read with great interest 
your article, "Build an Un- 
limited-Vocabulary Speech 
Synthesizer" (September 1981 
BYTE, page 38), and have 
Found a possible use for it. 1 
have a Perkin-Elmer 3220 
computer and would like to 
use the synthesizer to answer 
telephone calls into the com- 
puter, mainly to respond to 
salesmen who have phoned 
orders into the computer. 
The synthesizer would re- 
spond with appropriate mes- 
sages, telling the salesmen if 
transmission was successful 
of what problem occurred. 
Could the synthesizer feasi- 
bly be used in this capacity 
on my computer, with or 
without modifications, and 
what modifications would be 
necessary, if any? 

Derek Pitcher 
Highland Park, NJ 


The speech synthesizer re- 
quires only a Centronics- 
compatible paralle! output 
port commonly used for 
printers. The port comprises 
9 output lines and 2 input 
lines. If your computer has 
this capability, then the syn- 
thesizer can be easily inter- 
faced as described in the art- 
icle, 

Your application is an ex- 
cellent one. Many com- 
panies, including Ma Beil, use 
speech synthesizers on the 
telephone. Listen carefully 
the next time you dial a 
phone number that has been 
changed, .. . Steve 


Problems with 
EPROM 


Dear Steve, 
1 was very glad to see your 
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Conducted by Steve Ciarcia 


article, "Build an Intelligent 
EPROM Programmer," in the 
October 1981 BYTE (see page 
36). For the past several 
months, I have been trying to 
build a circuit ta program 
EPROMs (erasable program- 
mable read-only memory} 
using my homebrew 6809 
computer and three output 
ports from 6820 Peripheral 
Interface Adapters, It was a 
bit of a surprise to see that 
my circuit is almost the same 
as yours, Mine does not 
work, however, and 1 can't 
figure out why. 

1 am using the 5-volt-only 
version of the 2716 EPROM, 
and my timing is done by a 
wait loop in software rather 
than by the one-shot TTL 
(transistor-transistor logic) 
device that you used, When 1 
try to program a "known- 
good" 2716, it comes out with 
about one-fourth the bytes 
programmed (the rest are 
hexadecimal FF), and those 
bytes that are programmed 
are not necessarily right, 

L checked all the address 
lines and data lines over and 
over again. I even single- 
stepped through the pro- 
gram, monitoring all the 
voltages as 1 went. Every pin 
is what it should be, but it 
just doesn't work right. f was 
wondering if you knew of 
any little idiosyncrasies of the 
2716 that may cause such a 
symptom. Did you run into 
any such trouble with your 
circuit? 

Matthew G. Cimbala 
State College, PA 


It sounds as if you have a 
software problem in which 
the addresses are not being 
placed on the EPROM in the 
right sequence. Perhaps your 
address-incrementing routine 
is resetting too soon, 

The fact that you are get- 
ting data into the EPROM 


(assuming that all bytes were 
hexadecimal FF prior to pro- 
gramming) indicates that the 
program timing loop is okay. 
The 2716 is a very reliable 
EPROM und 1 am not aware 
of any idiosynerasies that 
would cause this problem. | 
suggest you leave it alone for 
a few days and then walk 
through the software, paying 
close attention to your inder- 
ing instructions, , . . Steve 


Modem Interface 


Dear Steve, 

I acquired an acoustically 
coupled modem made by 
Multi-tech Systems from 
New Brighton, Minnesota. 
This is the mode] FM 30; it 
has a full- or half-duplex 
switch on the bottom and 
also what appears to be an 
RS-232C input connector. | 
was wondering if you could 
provide any information on 
interfacing this with my 
Apple UI Plus, Would one of 
the commercial interfaces 
work, such as the Apple 
Communications board or 
Mountain Computer's CPS 
Multifunction card? Any in- 
formation would be greatly 
appreciated, 

Steven M. Babick 
Dolton, IL 


Any board that provides 
an RS-232C serial input will 
be adequate to interface your 
modem to the Apple II Plus. 
The commercial interfaces 
that you mentioned are fine 
for this purpose. 

For an explanation of how 
modems work, and some of 
the terminology associated 
with them, refer to my arti- 
tle, “A  Build-It-Yourself 
Modem for Under $50," in 
the August 1980 BYTE, page 
22, . > Steve 


High-speed Printers 


Dear Steve, 

I would like to build a 
16-bit micracomputer system 
to drive a 600-line-per-minute 
printer, Printers like that are 
advertised in BYTE, but i 
have my doubts that any- 
thing can actually print at 
that speed. What do you 
think? 

Colin Morris 
New York, NY 


Six-hundred-line-per-min- 
ute printers do indeed exist. 
Your doubts as to anything 
printing that fast are natural, 
especially if you are used to 
seeing a dot-matriz or daisy- 
wheel printer printing one 
character at a time. The 
higher-speed printers print a 
whole line at a time (like the 
old mechanical adding 
machines) and can be driven 
much faster. 

I think the ultirnate in 
printers is the IBM laser 
printer. It is capable of 1800 
lines per minute. It works by 
having the laser, acting like 
the electron beam of a TV 
screen, scan a metal plate. 
The plate becomes charged, 
and the image ts transferred 
to paper much like a xero- 
graphic photocopier. The 
problem with this type of 
printer is the manpower nec- 
essary to load and unload the 
boxes of paper that are 
used. .. . Steve 


Level | Tape Format 


Dear Steve, 

I wrote a program that 
brought data from the tape 
and stored them in memory 
of my TRS-80 Model I so that 
I could examine them. But 
the data format did not 
match any listed in my refer- 


ences. Part of the problem 
was that ] was using a Level I 
BASIC machine and reading 
programs like Eliza, Micro- 
movie, and Pyramid 2000. 
So ] modified my program 
to read Level [] tapes and sure 
enough, the formats were 
correct. Can you tell me 
where to find the format for 
Level I tapes? 
Bob Fabiano 
El Cajon, CA 


Radio Shack has machine- 
language programs for con- 
uerting your Level 1 BASIC 
programs and data files into 
the Level lI format. They are 
called CONV and DCONV, 
respectively, and are fur- 
nished free of charge when a 
Level I machine is upgraded 
to Level Il. See your local 
Radio Shack dealer. 

The Level 1 cassette-tape 
format can be found in The 
Custom TRS-80 and Other 
Mysteries by Dennis Kitsz. 
+» € Steve 


Computer Lab 
Essentials 


Dear Steve, 

I am a sometime practition- 
er of simple chip and micro- 
processor designs. I am ap- 
proaching retirement in a few 
years and I'd like to build 
more ambitious projects. To 
do that I'd like to set up a lab 
of sorts. Accordingly, I 
would value your recommen- 
dations about the kinds of 
test instruments ] should be 
thinking about getting. I 
should tell you also that I 
have a 35-year-old degree in 
electrical engineering and, in 
the mid-fifties, 1 worked in 
hardware. The point being 
I'm not worried about my 
ability to use dual-trace 
scopes, voltmeters, and the 
like, 


[ll probably try to build a 
computer from scratch. I was 
particularly intrigued by 
your article, “Build a Com- 
puter-Controlled Tank," in 
the February 1981 BYTE, 
page 44. Maybe I'll try to tie a 
specially built computer to a 
complex model railroad tay- 
out. I tell you this to give you 
an idea of what Į think I'd 
like to do. I'm not especially 
worried about the price of the 
test instruments, but natural- 
ly I'd like to avoid buying the 
fanciest Tektronix scope. I'm 
an experienced kit builder, so 
if you think a particular 
Heath scope is a good value 
and desirable, that might be 
best. 

B. H. Kramer 
St. Louis, MO 


The two instruments that 
are absolute musts for a com- 
puter lab are an oscilloscope 
and a DVM (digital volt- 
meter), The 'scope should 
have a 15 to 25 MHz band- 
width with dual trace and a 
time-base range between 
200 nanoseconds and 
0.5 seconds (without having 
to use the time-base mag- 
nifier), Vertical sensitivity 
should be at least 10 milli- 
volts per division. Delayed 
sweep and trigger view are 
not necessary. i just pur- 
chased a Tektronix 2215 
($1400), and it is very good 
for the money. As for the 
DVM, any 344 digit model 
should suffice. 

Other useful equipment 
would be a function gen- 
erator and variable-voltage 
power supply with short-cir- 
cuil and overload protection, 

The above recommenda- 
tions should suffice for the 
application that you describe. 


In any event, this represents | 


the foundation of a good lab 
system and will require only 
a modest investment, Enjoy 
your retirement. ... Steve 


Circle 269 on inquiry card. 


XENIX"-BASED WORK STATION 
IBI ——————H———ÉÉ—————— Áa——-——— 


Here is tha complete, no-compromise UNIX™ based package that 
gives you fult UNIX power at truly minimal cast. Your investment is 
prolecipd against obsolescence se we use industry standard 
components. Unlike other UNIX or "UNIX-act-alika" systems, this ls 
a true, complete UNIX Veraion 7 running on a PDP-11. This is exact! 
88 it was meant to ba in the original design and conforms to Bell 
Laboratorias UNIX Version 7 documentation. 


MSD Corporation Is making a special offer on our 
XENIX-based 23/256 Work Station: 


B L5I-11/23 based processor with floating paint, 256Kb random 
access mamory, 4 pe serial interfaca, 5 quad slots for expansion. 
ii Dual floppy subsystem, single sided (double sided may be 
specified at additional cost), bootstrap loader, formatting and 
diagnostic software. W 20.8 Mb Winchesier disk with integrated 
cartridge tape backup. Bl One (1) VT-100 terminal with advanced 
video option. 

W One (1) LA38-HAÀ tractor feed printer with keyboard, numeric 
keypad and stand. @ One ") Auto-Answer, Auio-Dial 300 Baud 
Modem. BB Cables for the above. Bl XENIX pee. System, a 
true UNIX Version 7, configured tor 4 users, 

set and 1 year telaphone support. 


This system is expandable up to 8 users and 83.2 
Mb of disk storage. Multiple work stations, termi- 
nals, other UNIX systems, or non-UNIX systems 
can be networked together with no additional soft- 
ware. 


Price: $23,298. Terms: 25% Down with purchase order, balance 


75% upon dalivery. 
Grand ee MI 49506 


Compiate manual 


MSD Corporation 
2449 Camelot Court, SE 


M 
$ 
(616) 942- 


MANAGEMENT SYSTEMS DEVELOPMENT 
UNIX and XENIX ara trademarks al Bell Laboratories and Microsoll respectively. 


GETS ACROSS! 


wih REFORMATTER disk utilities you can read and write 
IBM 3740 and DEC RT-L! single density formated diskettes on your 
CP/M * system. 

REFORMATTER enables you tu access large system databases, 
improve data exchange with other organizatiuns, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation ASCIL/EBCDIC conversion provided 
with CP/M+~IBM. MP: ts now fully supported. 

Program Data Sheets, Application Goldes, and Machine Compati- 
hitity Guides available 

Each program $195.00 from stock. Specify CP/M ~> IBM or 
CP/M - DEC. Order from Microtech Exports, inc, 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94501 CJ Tet: 415/524-9914 C] TWX: 
910-370-7457 MUH-ALTOS CI Dealer and OEM discours avallable. 


im (p M b a registered arademarh of Digital Reseatch ud 
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SOFTWARE 
FOR MANUFACTURERS 


| Material 
Capanity inventory Bilt of Orgar 
pect | Re || to 


S Ganeral Accounls Aaccunis 
Ledger Receivabip Payable 


Micro Manufacturing Systems has been develop- 
ing and supplying manufacturing software directly to 
rnanufacturers for several years and is now offering 
its MCS-e system to dealers and OEM's. 

MCS-2 is the most comprehensive manufactur- 
ing control system designed for the GPM based 
micro computer. MCS-2 consists of nine separate 
modules which can be purchased as a complete sys- 
tem or individually as required. 


For more information contact: 


MICRO MANUFACTURING 
SYSTEMS 


1670 Norma Rd. e Columbus, Ohio 43229 
Phone: (614) 885-0738 


(SOCK ORDERS SHIPPED IN 24 HOURS 
ADDS - 
VIEWPOINT 3499... 


DISC DRIVES 
DT8..525.00'«, — |DT-5..$310.00' en, 


: TM-100-2...$335.00' or. | TM-100-4..$425.00' ar. f 
Mm mus st Vs re 


TM-848-1...5475.00' uv. TM-848-2..5550.00 an. 
wr rta 
TM-603. .91175,0Q" ex. 


b ARP mu "p 


TM-602...§995.00 or. 


V. SAY Weg TER 


QUME LETTER QUALITY 
PRINTERS 
SPRINT 9/45 $2245" .. 


wt 622 478 ( | 


(408) 438-5454 


4444 TEGMA VALLEY DE, BETTS VALLEY. CA Ps 
Pais; Caii Check, Vea ilc. COD 
Wrinping charges added be afl onden 
7 Rear Dosen Jedi 


F MEDIN DISTRIBUTING 
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Circle 232 on inquiry card. 


Programming the 
RS- 232C Serlal Port 


Dear Steve, 

l have been unable to find 
any information on program- 
ming the RS-232C serial port 
on the Radio Shack Color 
Computer, A call to the "hot 
line" indicated that Radio 
Shack consultants were 
somewhat in the dark, 
although they tried to be 
helpful. Can you shed any 
light on this topic? 

Martin F. Rooney 
Troy, NY 


The RS-232C serial port on 
Radio Shack's Calor Com- 
puter consists of 3 bits of 3 
addresses of a Motorola 
MC6821 Peripheral Interface 
Adapter (PIA), At address 
hexadecimal FF20, bit 1 rep- 
resents the RS-232C Data 
Output and is brought out to 
pin 4 af connector P2, Ad- 
dress hexadecimal FF21, bit 1, 
is the Status Input line, con- 
nected to pin 1 of P2. Ad- 
dress hexadecimal FF22, bit 0, 
is the RS-232C Data Input 
and is connected to pin 2 of 
P2; pin 3 of P2 ts ground. 

In software, the only RS- 
232C device supported by the 
8K-byte BASIC is a serial 
printer, so pin 1 of P2 is not 
used. Pin 2 is intended to be 
connected to the printer 
status or busy ling, and pin 4 
is the output to the printer, 
To program the MC6821, a 
rather elaborate discussion 
must ensue. An article from 
EDN magazine, September 
20, 1980, “Understanding 
PIA Operations Increases 
Your Design Options" by 
Randy Hutcheson, explains 
this rather well. 

The TRS-80 Color Com- 


| puter Technical Reference 


Manual (Cat. No. 26-3193) 
explains all the input/output 
ports and has a complete 
memory map. it is available 
through any Radio Shack 
store. . , . Steve 


Build Your Own 


Dear Steve, 

1 have read some of your 
articles and especíally liked 
"Build the Disk-80" (see the 
March 1981 BYTE, page 36), 
but I was sorry that it was not 
designed to work with 8-inch 
disk drives. I would like to 
build a computer, perhaps 
based on Zilogs Z80, with 
provisions for four 8-inch 
disk drives and with the abili- 
ty to directly address 128K 
bytes of nonvolatile memory. 
Do you have any sugges- 
tions? 

W. Edward Kelsey 
New London, NH 


l'm glad to see that there 
are still some people who en- 
joy building computers rather 
than buying them. Your idea 
of a Z80-based systern sounds 
fine, but I don't plan any- 
thing like ít in the near future. 
Helow are a few suggestions 
that may help. 

You don't say what your 
experience level is, but at the 
risk of sounding like a com- 
mercial | would recommend 
my book, Build Your Own 
280 Computer (a McGraw- 
Hill publication available 
from BYTE Books, Peter- 
borough, NH 03458). It con- 
tains the necessary informa- 
tion to build a complete com- 
puter and configure it any 
way that you wish. 

As for the disk controller 
and memory, I would sugges? 
that you buy them either as 
bare boards or assembled and 
tested. Configure your Z80 to 
an 5-100 bus and save your- 
self a lot of grief. You will 
have your fun building the 
Z80 and you will save a lot of 
headaches by using prewired 
boards for the rest of the 
system, 

You then can tse bank- 
selectable memory boards 
and can easily have your 
128K bytes of memory. 
... Steve 


LE í $a 


Radio Frequency 
interference 


Dear Steve, 

[ have been reading your 
column in BYTE since | first 
picked up an issue about Four 
months ago. | am writing this 
on my newly acquired Vector 
Graphic System B and would 
deeply appreciate a reply to a 
nagging question, 

The Vector System B in- 
stalled for word processing in 
my home is about 15 feet 
from our TV antenna 
(located on rafters in the 
garage—our elevation pre- 
cludes an external antenna). 
The system kills channel 2 
and distorts 5 and 7. The 
dealer suggested a Radio 
Shack filter, which did 
nothing. I learned from 
another dealer that the Sys- 
tem B uses a crystal oscillator 
with a frequency near televi- 
sion channel 2. 

Please suggest what course 
of action ] should take or 
what remedies I might initiate 
myself, such as a radio-fre- 
quency filter a novice could 
install in or around the com- 
puter case. 

Jacob D. Pottgen 
New Lenox, IL 


I'm glad to hear that 
you've been reading my col- 
umn for the past four 
months. Had you read the 
January 1981 BYTE on page 
48, you would have seen my 
article on “Electromagnetic 
Interference." After reading 
it, you should have enough 
information to solve your 
radio-frequency interference 
problems. 

it is important to under- 
stand what causes the prob- 
lem and to recognize that it is 
difficult to determine what 
may be radiating the interfer- 
ing signal, .. . Steve 


Plotting with the 
TRS-80 


Dear Steve, 

I would like to find a pro- 
gram that will allow me to 
make x-y plots of graphs of 
linear and logarithmic equa- 
tions and data points. I have 
a TRS-80 Model ITI and an 
IDS-560 printer with graphics 
capability, 1 don't need to see 
the plots on the screen; I only 
need to be able to print them 
out on the IDS-560. 

Any help you could give 
me would be most appreci- 
ated. Thanks a lot, 

Donald M. Lammers 
Wexford, PA 


Programs for x-y plotting 
are available at your local 
Radio Shack store. The fol- 
lowing two books are quite 
thorough in the explanation 
of equations and data points 
and are directed, maturally, 
toward Radio Shack BASIC: 
TRS-80 Programs, Cat, No. 
62-2064, and TRS-80 Graph- 
ics, Cat. No, 62-2063, 
, a o Steve 


A Matter of 
Environment 


Dear Steve, 

I've taken instructions 
from a page from your recent 
book, Build Your Own 280 
Computer, and modified 
them to "Build Your Own 
28000," which is the source 
of my problem. The S-100 
system I'm designing uses a 
Zilog Z8001 segmented 
microprocessor with a 
4 MHz 9511 arithmetic pro- 
cessor, Hardware design is a 
snap so far. (1 plan to pur- 
chase the Disk-1 floppy-disk 
controller from Godbout and 
build all other boards that ! 
need.) The problem will be 
software; specifically, I need 
an operating system such as 
Unix or Unix-compatible 
Coherent. But Coherent is 
written in unsegmented code, 


Circle 187 on inquiry card. 


Circia 210 on inquiry card. 


SUPERBRAIN’ 
. 5 MB Plus 
(K System Five) 


5 MB 
~ Hard Disk 


Single $i 
Double-Side 
Floppy 


Now available INTERTECS amazing SUPER- 
BRAIN with a built-in 5MB Hard Disk Storage The 
K SYSTEM FIVE looks and operates like a normal 
SUPERBRAIN but with the advantage of 5 MB of 
hard disk storage and hard disk speed Ihat are im- 
mediately available to the operator. 


Kramer Systems Intemational, Inc. has suc- 
cessfully installed COMPUSTAR™ and SUPER- 
BRAIN™ Systems worldwide 


Dealer and International inquiries invited 
Available on the GSA schedule 


Kramer Systems International, inc. 
m cw B403 Dixon Avenue 
sere, Silver Spring, Maryland 20910 
a (301) 585-7480 


Call today for additional information 


AT LAST 
AN AFFORDABLE HARD DISK SYSTEM 
DESIGNED EXCLUSIVELY FOR THE APPLE Ij* 


HDS-520 
HARD DISK SYSTEM 


HDS-520 FEATURES: 


© 5 Megabytes of formatted storage 

» Self-contained (with controller and power supply) 

e Uses ong computer board slot (number 1 thru 7) 

e Compatible with Apple® DOS 3.3 and other Apple” software 

e Manufactured by the same company that designed and 
manufactures the Winchester Production Test System currently 


used by Seagate Technology and their major OEM's 
* Ragstered Trademark 


5 MEGABYTE VERSION - $2,795.00 
DEALER INQUIRIES INVITED 


Discount Available 
for Quantity Orders 


IH Industrial Resources 


2701 SATURN STREET = BREA, CALIFORNIA 92621 
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Circle 161 on inquiry card. 


Complete 
AIM 65 
Expansion 


For complete AIM 65 
axpansion, Fore- 


though! Products M 
brings you the AIM- 

Maie Series, quality 
expansion products with 
price, perfarmance and versa- 


tility that puts them in a class of 
Iheir own. 


AIM-Mate Series expansion, including RAM (to 4BK), 
PROM, (/O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 


The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit, 


Write today for complete details on the AlM-Mate 
System- AIM &5 expansion products for ihe 
professional. 


LO E EE T 
PRODUCTS 


87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 


WARNING! 
Electric Power Pollution. 
Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 


Patented ISOLATORS provide 
protection (rom ... 
* Computer errors caused by 
power line Interference 
= Computer errors due to system 


» Spike damage causad by 
copier/elevator/air conditianers 
|* Lightning caused damage 
** FULLY GUARANTEED** 
+ ISOLATOR (150-1) 3 Isolated 3-prong sockets; Spike Suppression; 
usBÍul for small offices, laborataries, classrooms. ,.... . . $69.85 
+ ISOLATOR (150-2) 2 isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment installa 
tions. ...... -= r>a- $69.95 
» SUPER ISOLATOR (ISO. 3 similar m ISO- 1 except double ‘Isolation 
& oversize Spika Suppression; widely used for severe electrical 
noise situations such as lactories or large offices. ...... $104.95 
« SUPER (ISOLATOR (ISQ-11) similar to ISO-2 except double lsolaied 
Socket banks & Oversiza Spike APTENT for the larger system 
in savera situations. .......... 224.42. d15ss. $104.95 
«= MAGNUM ISOLATOR (Iso. 17 4 Quad Isolated Sockeis; Muttiple 
Spike Suppressors; For ULTRA-SENSITIVE Systems in extremely 
Harsh environments. $ 
* CIRCUIT BREAKER, any model (Add-CB) . 
« CKT BRKFUSWITCHIPILOT (CBS) 
AT YOUR DEALERS MasterCard, Visa, American Express 
ORDER TOLL FREE 1-800-225-4876 (excepi AK, HI. PR & Canada) 


Pat. 94,259,705 


Electronic Specialists, Inc. 
171 South Main 5Sireej, Natica. Mass 07760 
Technical & Non-B00: 1-617-655-1532 
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Circle 149 on inquiry card. 


Where can [ get an operating 
system? 

This sort of operating sys- 
tem is not the type usually 
advertised in BYTE; and you 
know how much good my 
beautiful hardware is going 
to be without it. (I'd prefer 
Unix if available.) The com- 
puter is intended as a multi- 
user, multitasking system, 
preferably with a FORTRAN 
compiler, as well as an 
assembler/editor /debugger. 
Frank Barresi 
Woodhaven, NY 


Your problem is somewhat 
sticky. The problem is not al- 
together in the operating sys- 
tem. Unix, like CP/M, does 
not contain the primitives 
(software subroutines) for 
any I/O (input/output), Like 
CP/M's BIOS (basic input/ 
output subsystem), these are 
totally hardware dependent. 

In other words, you might 
be able to use Unix if you can 
write the subroutines for the 
NO primitives, Be wary, 
however; Unix may use some 
strange hardware-dependen! 
software, but I'm not an ex- 
pert on Unix and can't be sure 
of this. 

Two good sources of infor- 
mation about Unix are: The 
July-August 1978 issue of the 
Bell System Technical Jour- 
nal, devoted to Unix, avail- 
able for $2.98 from Bell Lab- 
oratories Circulation Group, 
Whippany Road, Whippany, 
NJ 07981; and Using the Unix 
System by Richard Gauthier, 
Reston Publishing Co., 


Reston, VA, 1981, 
Get as much information 


on Unix as you can and study 
the various implementations 
of Unix. Pay special attention 
to systern environmental re- 
quirements and I/O require- 
ments, 

What it all boils down to is 
this: if you can make your 
hardware as much like the 
proper environment far Unix 
as possible, it should work. 
(By the way, I'll let you know 
when I do anything with the 


Z8000. Remember what hap- 
pened ta Colossus in the se- 
quel?) Good luck im any 
event. ... Steve 


Feasibility Study 


Dear Steve, 

I am presently studying 
electronics at a technical 
school. I have a technical 
writing course in which we 
are assigned to do some sort 
of feasibility study. [ have 
chosen to do mine on the fea- 
sibility of purchasing a 
microcomputer for home use. 

I am hoping that you could 
give me some references and, 
if possible, pass along some 
information which would 
help me in my study. This 
would be most appreciated. 
Douglas E. Sprague 
Hancock, ME 


There is a wealth of infor- 
mation available on purchas- 
ing a computer for home use. 
The field of home computing 
is rapidly expanding and 
makes an excellent choice for 
a feasibility study. 

The following are some ref- 
erences that should be quite 
helpful: Popular Computing, 
November 1981: Personal 
Computing—Home Profes- 
sional and Small Business 
Applications by Daniel R. 
MeGlynn, John Wiley and 
Sons, 1979: and Your Own 
Computer by Mitchell Waite 
and Michael Pardee, Howard 
W. Sams & Co. 


-., Steve 


VIP Expansion 


Dear Steve, 

I have an RCA COSMAC 
VIP with the 20K-byte mem- 
ory upgrade so that I can use 
the VIP Floating Point (VIP 
711). What I would like is to 
add a printer. [s it possible to 
do this with the VIP 7117 I 


———_ _ —E—XEE£{__ C T LAE TO m 3 


know very little about the 
1802 microprocessor, 

l also have a TRS-80 with 
48K bytes of memory, one 
disk drive, and a printer, and 
[ have a Quick Printer 2. ] 
would like to hook up the 
Quick Printer 2 to the VIP, 
but 1 don't even know how to 
start, I have no knowledge of 
electronics at all. [s this proj- 
ect possible? If so, where 
would 1 get the driver for the 
printer? (1 have looked for 
1802-based software to drive 
a printer, but so far, no 
soap,) Can you help me? 
Nicholas Mulchin 
Meadville, PA 


The RCA COSMAC VIP is 
a powerful single-board com- 
puter. Unfortunately, there is 
little support for it in the 
computer magazines. It does, 
however, have expansion 
capability in the form of a 
44-line I/O (input/output) 
interface that will allow 
almost anything to be added. 
including up to 32K bytes of 
programmable memory. It 
requires a fair amount of 
technical skill to accomplish 
the interface. 

| doubt if there exists a 
printer interface such as you 
are looking for that would 
simply "plug in" to your VIP. 
The two manufacturers listed 
below make interface boards 
for the 1802 processor, and 
they may have the necessary 
information to connect with 
the VIP: Netronics Research 
& Development. Lid., 333 
Litchfield Road, New Mil- 
ford, CT 06776, (203) 
354-9375; and RCA Solid 
State, Box 3200, Somerville, 
NJ 08876. 

Any software must first 
test the “printer busy" signal. 
If it is active, the computer 
must not send data to the 
printer, or it will not be seen. 
When the busy signal is low, 
the 8-bit data character may 
be sent from the output port 


which will cause the printer 
lo print it. When the next 
character is ready, the process 
must begin again. , , , Steve 


TTL Data Books 


Dear 5teve, 
| am looking for a TTL 
(transistor-transistor logic) 


data book that has descrip- 


tions and pinouts for the ma- 
jority of the manufachired 
ICs (including the special and 
less frequently used ICs). 
Your suggestions are appre- 
ciated. 

Paul Russo 

Naples, FL 


Every manufacturer of it- 
tegrated circuits publishes a 
data book for its product 
line. One of the most readily 
available data baoks is pub- 
lished by National Semicon- 
ductor and is available at 
your local Radio Shack store 
or through Jameco Electron- 
ics, 1355 Shoreway Rd., Bel- 
mont, CA 94002, (415) 
592-8097. Price lists for 
various data books can also 
be obtained by writing direct- 
ly to the manufacturers, 

. - Steve B 


In “Ask BYTE," Steve Clar- 


| cia answers questions on 


any area of microcomput- 
ing. The most representative 
questions received each 
month will be answered 
and published. Do you have 
a nagging problem? Send 
your inquiry to: 

Ask BYTE 

cio Steve Ciarcia 

POB 582 

Glastonbury CT 06033 

If you are a subscriber to 
The Source, send your ques- 
tions by electronic mail or 
chat with Steve (TCE317) 
directly. Due to the high 
volume of Inquiries, per- 
sonal replies cannot be | 
given. Be sure to include 
"Ask BYTE" in the address. 


Circle 145 on inquiry card. 


New, Unique Products 
Alternate Energy, Telescopes, 
Üptics, Weather, Magnets, 


Microscopes & More! 
ra In One Giant FREE Catalog | 


Biggest Catalog! 
Finest Quality! 

Since 1941, thousands of 
engineera, craftsmen & hobby- 
ists nationwide have been 
coming directly tothe Edmund 
Scientific Catalog for quality 
products. . fully guaranteed! 


FREE ! Simply fill in below, mail today, and your Edmund 
Scientific Catalog will be on its way to you. 


D Send FREE Catalog 

Name 

Address 

Ci Steta — — Zinn .— 
(m B Edmund Scientific 


Dept. 8211 KHO6 Edscorp Bldg. 
Barrington, N.J. 08007 


No. 3484 *t982 Edmund Scientific Co. 


| It may he s 
best reason to 
switch to Opus. 


We know how important 

| personal service is. As 

Te EE well as attention to detail 
and qudranteed quality and performance. 
Plus 48-hour delivery turn-around. Were just 
the right size for you. Large 
enough to fill your every 
need: Small enough so 
you never get lost in the 
shuffle. So dial 
800/321-9330. 
Or write to Computer 
Resources, Inc., 4650 
West 160th Street, 
Cleveland, OH 44135. And 
begin to enjoy T.L.C. 


Quality Flexible Diskettes, Single- -Disk Cartridges, 
Multi-Level Disk Packs, and Magnetic Tape. 
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George Washington Universi- 
ty. Amsterdam, Netherlands; 
London, England; Long Is- 
land, NY; San Diego, CA; 
and Washington, DC. Among 
the courses and seminars to be 
presented are “Microcomput- 
ers in Control Systems,” 
“Comparative Database Man- 
agement Systems," and 


further information, contact 
The Director, Continuing En- 
gineering Education, George 
Washington University, 
Washington, DC 20052, (800) 
424-0773; in Washington, DC, 
(202) 676-6106. 


March 

Courses in Structured Sys- 
tems, varicus sites throughout 
the U.S. Courses in “Struc- 
tured Systems Design” and 
“Structured Requirements 
Definition” are being offered 
by Ken Orr and Associates. 
For information on meeting 
times, places, and fees, con- 
tact Ken Orr and Associates 
Inc,, 715 East 8th, Topeka, KS 
66607, (800) 255-2459; in Kan- 
sas (913) 233-2349. 


March-April 

Computer Network Design 
and Protocols, various sites 
throughout the U.S. Partici- 
pants in this workshop will 
learn to determine network- 
system requirements and to 
perform design trade-offs, im- 
plement network-communica- 
tion and control protocols, 
use packet- and  message- 
switching techniques, evaluate 
network hardware and soft- 
ware components, interface 
local systems to networks, 
and design and build private 
networks. The course fee is 
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Event Queue 


$845. Contact Ruth Dordick, 
c/o Integrated Computer Sys- 
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
90405, (800) 421-8166; in Cali- 
fornia, (B00) 352-8251. 


March-April 

Fundamentals of Data Pro- 
cessing for Administrative As- 
sistants and Office Support 
Staff, various sites throughout 
the U.S. The American Man- 
agement Associations (AMA) 
has designed this three-day 
course for secretaries, assis- 
tants, supervisors, and other 
personnel desiring to learn the 
fundamentals of data process- 
ing and its use in offices, 
Computer hardware, soft- 
ware, programming lan- 
guages, and technology will 
all be covered. The team fee 
for AMA members is $470 per 
individual and $550 for non- 
members. Individual fees are 
$550 for AMA members and 
$630 for nonmembers. For a 
schedule of dates and loca- 
tions, contact the AMA, 135 
West 50th St., New York, NY 
10020, (212) 586-8100. To 
register by phone, cail (212) 
246-0800. 


March-Mny 

Courses from Boeing Com- 
puter Services, various sites 
throughout the U.S, Boeing 
Computer Services is offering 
a wide variety of computer- 
related courses at its regional 
service centers, Course topics 
range from “Introduction to 
Data Processing” to “Struc- 
tured Program Development 
in FORTRAN.” For a com- 
plete schedule of times, loca- 
tions, and fees, contact Boeing 
Computer Services Co., Edu- 
cation and Training Div., 
POB 24346, Seattle, WA 
98124, (206) 575-7700. 


March-May 
Seminars and Conferences 


from Datapro Research, vari- 
ous sites throughout the U.S. 
Among the topics to be pre- 
sented are "IBM's Systems 
Network Architecture,” “Data 
Dictionary/Directory Sys- 
tems," and "Data Processing: 
Fundamental Concepts.” En- 
rollment fees are $640 for 
Datapro subscribers and $690 
for nonsubscribers. For a 
complete catalog with descrip- 
tions, dates, and locations, 
contact Datapro Research 
Corp., 1805 Underwood 
Bivd., Delran, NJ 08075, (800) 
257-9406; in New Jersey, (609) 
764-0100, 


March-june 

Datamation Institute Semi- 
nars on Information Manage- 
ment, various sites through- 
out the U.S. Databases and 
communications, systems per- 
formance, data-processing 
management, word process- 
ing, office automation, com- 
puter graphics, and topics of 
general interest are among the 
areas to be covered by these 
two-day seminars, Fees range 
from $495 to $595. For sched- 
ules of times and places, con- 
tact Karen Smolens, c/o the 
Center for Management Re- 
search, Datamation Institute 
Seminar Coordination Office, 
850 Boylston St, Chestnut 
Hill, MA 02167, (617) 
738-5020, 


March-lune 

National Computer Graphics 
Association Seminar, various 
sites throughout the U.S. The 
National Computer Graphics 
Association's (NCGA) 
Winter/Spring 1982 Seminar 
program covers such topics as 
“Computer Graphics; Tech- 
nology and Applications,” 
“Successful Business Graph- 
ics," and “Applications of 
Computer Graphics to Trans- 
portation Problems." Seminar 
fees are $395 for association 


members and $425 for non- 
members, For complete de- 
tails, contact Eloise Wenker, 
NCGA Seminar, 2033 M St. 
NW, #300, Washington, DC 
20036, (202) 466-4102. 


March-fune 

Intensive Two-day Seminars 
for Professional Develop- 
ment, various sites through- 
out New England. Among the 
seminars to be offered by 
Worcester Polytechnic In- 
stitute are "Fundamentals of 
Data Processing," “Distri- 
buted Systems: The Architec- 
ture and Utilization of this 
Revolutionary Technology," 
and "Microprocessors: Hard- 
ware, Software, and Applica- 
tions." Registration fees range 
from $445 For a two-day pro- 
gram to $990 for a 7-day exe- 
cutive institute. For complete 
details, contact Ms. Ginny 
Bazarian, Office of Continu- 
ing Education, Worcester 
Polytechnic Institute, Wor- 
cester, MA 01609, (617) 
793-5517, 


hiarch-Juns 

One- and Two-day Profes- 
sional Development Seminars, 
various sites in the preater 
Boston area. Among the 
courses being offered by 
Boston University are “Busi- 
ness Writing for Results,” "Im- 
proving Customer Service,” 
and “Assertive Management.” 
Registration fees range from 
$295 for a one-day program to 
$445 for a two-day program. 
These seminars can be con- 
ducted within your company. 
For details, contact Ms. Joan 
Merrick, Center for Manage- 
ment Research, 850 Boylston 
St., Chestnut Hill, MA 02167, 
(617) 738-5020. For informa- 
tion on the in-company semi- 
nars, contact Ms. Elaine Dee 
at the same address. 


ee 


March-]jun» 

Courses and Seminars from 
Sira Institute, various sites 
throughout England. Sira In- 
stitute is sponsoring seminars 
on a wide variety of subjects 
ranging from microprocessor 
familiarization to design and 
development of microproces- 
sor-based equipment. For de- 
tails, contact Conferences & 
Courses Unit, Sira Institute 
Ltd., South Hill, Chislehurst, 
Kent BR7 5EH, England. 


March-july 

Technical Classes from Zilog, 
Campbell, CA. Zilog is offer- 
ing a series of one- to five-day 
technica) classes at its Cali- 
fornia-based training facility. 
Topics range from "Micrapro- 
cessors: A General Introduc- 
tion” to "Zeus/System 8000 
User.” Contact Zilog, Train- 
ing Dept., 1315 Dell Ave., 
Campbell, CA 95008, (408) 
446-4666, 


March 92411 

The 1982 International Zurich 
Seminar on Digital Communi- 
cations, Zurich, Switzerland. 
The theme nf this seminar is 
"Man-Machine Interaction." 
Its aim is to present recent ad- 
vances in theory and applica- 
tion of digital-communication 
systems. Services, facilities, 
ergonomics, and their tmpact 
on peripheral equipment, sys- 
tems architecture and design, 
as well as 1/O (input/output) 
concepts and principles will be 
covered, For details, contact 
Secretariat '82 IZS, Ms. M. 
Frey, EAE, Siemens-Albis 
AG, POB CH-8047, Zurich, 
Switzerland, 


March 9-11 

Understanding and Using 
Computer Graphics, Dallas 
Hilton Inn, Dallas. TX. This 
seminar is designed for those 
needing information about in- 
teractive computer graphics, 
including hardware, software, 
and applications. Headed by 


Carl Machover, the seminar 
provides a comprehensive 
overview of the state of the art 
in graphics systems. For de- 
tails, contact Bob Sanzo, c/o 
Frost & Sullivan Inc., 106 Ful- 
ton St., New York, NY 10038, 
(212) 233-1080. 


March 9-í2 

Digital Image Processing and 
Analysis, San Diego, CA. In- 
tegrated Computer Systems’ 
course in digital-image pro- 
cessing is designed for engi- 
neers, scientists, technical 
managers, and other profes- 
sionals responsible for the 
specification, design, imple- 
mentation, or application of 
digital-image processing sys- 
tems, Among the topics to be 
covered are image acquisition, 
image-processing software 
and database structures, inter- 
active two- and three-dimen- 
sional image processing and 
display, and real-time arrays. 
Some of the applications ex- 
amples to be presented are 
quality assurance and robot 
vision. The course fee is $795; 
on-site courses can be ar- 
ranged, Contact Ruth Dor- 
dick, c/o Integrated Com- 
puter Systems, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, (800) 
352-8251. 


March 9-12 

VIO-Voice Input/Output for 
Computers, Los Angeles, CA. 
This four-day course is de- 
signed for product develop- 
ment and design engineers, 
systems analysts, program- 
mers, and technical managers 
involved in the planning, de- 
sign, and implementation of 
voice input/output systems. 
The topics to be covered in- 
clude voice-processing algo- 
rithms and software, evaluat- 
ing VIC hardware compo- 
nents and systems, utilizing 
speech-synthesis techniques, 
and designing voice-recogni- 
tion techniques. Participants 


will have the opportunity to 
work with devices that permit 
online generation of comput- 
er-voice output, data entry by 
means of voice input, and 
voice input for system con- 
trol. The course fee is $795; 
on-site courses can be ar- 
ranged. For information, con- 
tact Ruth Dordick, c/o Inte 
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 


March 10-12 

Cincinnati Business Show, 
Cincinnati Convention Cen- 
ter, Cincinnati, OH, The Cin- 
cinnati Business show features 
the latest in business techno- 
logy, office systems, and 
products. Seminars will also 
be presented. For information, 
contact Ray G, Nemo, 5679 
Creek Rd., Cincinnati, OH 
45242, (513) 531-5959. 


March 12-13 

The Fifth Annual Computers 
in Education Conference, Se- 
attle Pacific University, Seat- 
tle, WA. Sponsored by Seattle 
Pacific Dniversity and the Na- 
tional Council] for Computers 
in Education, this conference 
features concurrent talks, 
workshops, and discussions, 
Special emphasis will be 
placed on curricular uses of 
microcomputers ín kindergar- 
ten through 12th grade. Con- 
tact Tony Jongejan, Everett 
High School, Everett, WA 
98201. 


March 12-14 

FantasyLair '82, Ponca City, 
OK, The Northern Oklahoma 
Dungeoneers will be sponsor- 
ing tournaments and games in 
role-playing, war simulation, 
and many other card and 
board games, Admission is 
$10 per day. Contact Shelby 
Cooper, c/o Northern 
Oklahoma Dungeoneers, 
POB 241, Ponca City, OK 
74602, (405) 762-6077. 


March 15-17 

Microprocessor Background 
for Management Personnel, 
Albuquerque, NM. This 
course is sponsored by the 
Electrical and Computer Engi- 
neering Department of the 
University of New Mexico. 
The course fee is $375. For de- 
tails, contact Dr, Martin Brad- 
shaw, Engineering Continuing 
Education, University of New 
Mexico, Albuquerque, NM 
87131, (505) 277-4354. 


March 15-19 

Short Course from UCLA, 
Boelter Hail, University of 
California-Los Angeles 
(UCLA), Los Angeles, CA. 
"Mechanical Reliability, De- 
sign by Reliability, Frob- 
abilistic Design—The Stress/ 
Strength Interference Ap- 
proach to Reliability Predic- 
tion” is a short course being 
presented by UCLA. The 
course fee is $795, which in- 
cludes comprehensive course 
notes. For details, contact Dr, 
Dimitri Kececioglu, Aero- 
space and Mechanical Engi- 
neering Dept., University of 
Arizona, Tucson, AZ 85721, 
(602) 626-2495 or (602) 
626-3901. In California, call 
Robert Rector at UCLA, (213) 
825-1295 or (213) 825-3334. 


March 26-18 

Software/expo-West, 
Anaheim Convention Center, 
Anaheim, CA. This confer- 
ence and show is devoted to 
packaged software, Exhibitors 
will display a wide range of 
software products. For addi- 
tional information, contact 
Software/expo-West, Suite 
400, 222 West Adams St. 
Chicago, 1L 60606, (312) 
263-3131. 


March 18-19 

Digital Filters and Spectral 
Analysis, Boston, MA. Inte- 
grated Computer Systems 
(ICS) is presenting this four- 
day course for project and de- 
sign engineers, programmers, 
and technical managers re- 
sponsible for implementing 
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Gircla 240 on inquiry card. 


PRINTERS 
C. ITOH MODEL 8510 


PRINT FEATURES 
Characters: B sizes, 5 diflerent al- 
phabels, upper/lower cass descen- 
tlers. 


| Print Mode: &xN, exceptional qual- 


My combined with proportional 
spacing 

Graphics: 144x144 dots/in. and block 
graphics. 

Print Head: 8 ping, heavy duty 
designed with air-cooled fans. 
Number of Columns: 136 max. 
Print Speed: 100 CPS, 

Print Direction: Bidirectional logic 
seeking 

Throughput: From 44 to 52 in./min 
Line Spacing: Variable 1o 1/144 jn. 
Print Width: B in, max 

Form: Folded/Sheel 

Form Feed: Tractor and friation, 
bidirectional 

Width: 4.5 in. to 10 in 

Number of Copies: Original plus 3. 


PRICE 
Paraliat interfata, sasa- us. $550.00 
RHS232-C interface ,,.., ,. 650.00 


Apple i! Interface ,.— ,... 
EPSON 
MX-B0 ma- p3*:s2T^zTl--hàl + $449.00 
MX-BOF /T aicaesav ses: e. 550.00 
MX-100. bta TTA ETH PRE EE 750.00 
INTERFACE 
Available for 8510/Epson with Apple/ 
Atar/IBM/Osborne/PET/TRS-80. 
SOFTWARE 
MICROPRO 
CP/M Version Lat Prite — Our Price 
WordStar $495.00 5297.00 
MailMerge 150.00 90.00 
SpaiiStar 250.00 150.00 
Data Star 360.00 210.00 
SuperSart | 250.00 150.00 
Superson ll 200.00 120.00 
WordMaster 150.00 90.00 
CalcStar 295.00 177.060 
Apple Version Lisi Pree Our Price 
WordSiar $375.00 $225.00 
MailMerge 125.00 75.00 
SpellStar 200,00 120,00 
Data Star 295.00 177.00 
SuperSon | 200.00 420.00 


SYSTEM PLUS 
Accounting Plus — CP/M Version. 
Apple Accounting Pins. 


MDT 
MICRO DATA TEK 


A Division of Elecironique Califamin, inc. 
2630 Callfornia Street 
Mountain View, CA 94040 


(415) 941-7914 


TWX 810-273-8500 "INTERAX PTYY- 
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APPLE™ 
EXPANSION BOARDS 


PROMETHEUS 
e MEM-1: Mamory expansion mod- 
ule with quality 16K RAM Fully 
butfered. Compatibla with Micro- 
soft Softcard'" CF/M™ and all 
Apple software 
List Price — Dur Price 
$169.00 $110.00 


e VERSAcard'": Serial/Paralle! In- 
tarlaces, Quariz Clock/Calendar; 


BSR Control 
List Prices Our Price 
$249.00 $199.00 


ANTEX DATA SYS 
e ADS  PRT-1: Parallel interface 
card allows you to inlerlace your 
Apple computer to any printer 
that has Centronics compatible 


interface. 
Lim Price Our Price 


$120.00 $60.00 


ADVANCE LOGIC SYS 
+ SMARTERM™: 80 column card. 
Expand your Apple to à full BÓ col- 
umns wilh the software com- 
mands, 
Automatic 80 to 40 and 40 to 80 
column switching. 
Fully compatible wilh Apple, Pas- 
cal and CP/M software. 
Lowes! power consumption of al) 
presently avallabla BO column 
cards on Ihe markel 
9 extra characiers included that 
are nol provided on the Apple 
keyboard. Back Slash. Undertina, 
Agcent, Left/Right Brace, Logical 
OR, Tide. Delete, Bracket. Carrot 
List Price — Our Price 
$360.00 — $258.00 
Z-CARD: 7-80 CPU with CP/M 
soltware 


Liel Price Our Price 
$269.00 5220.00 


VIDEX 
Videoterm: BÖ column display 
board Expand your Appie toa full 
BO rolumnes with tha software 
commands. 


List Price 
$345.00 


* Soft Video Swilch. 
Lis! Price Our Price 
$35.00 $36.00 


ORANGE MICRO 


Our Price 
$270,00 


* Grappler List Price — Dur Prica 
$165.00 $140.00 
PLOTTERS 
HOUSTON INSTRUMENT 
HIPLOT" 
Li Price — Our Price 
DMP-3 $1086.00 5 922.00 
DMP-4 1385.00 1177.00 
DMP-5 1485.00 1262.00 
DMP-7 1985.00 1687.00 
DMP-6 1685.00 1432.00 
DMP-8 2185.00 1857.00 
PEN EXCHANGE KIT 
DMP-442 6 PEN $356.00 
DMP-583 8 PEN 456.00 
Phone orders accepted, 
Payment: 
Q Check enclosed O Visa 
© Master Charge t COD. 


Caliterna residents, pease add S sales Ibe 
Ail umit peces ars lab Mountain View, 
Cahtorres. 


Event Queue 


advanced digital signal-pro- 
cessing systems and for others 
who must understand them 
and their potential. Funda- 
metitals of digital signal pro- 
cessing, fast Fourier trans- 
form (FFI) algorithms, and 
special- and general-purpose 
LSI/VLSI (large-scale and 
very large-scale integration) 
devices are among the topics 
to be addressed. The course 
fee is $795; on-site courses 
can be arranged, Contact 
Ruth Dordick, c/o ICS, 3304 
Pico Blvd,, POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California, (800) 
352-8251. 

March 1? 

Evaluating Decision Support 
Software: A Managerial 
Perspective, Suffolk Universi- 
ty School of Management, 
Boston, MA. This conference 
is sponsored by the local 
chapters of six management 
and computer associations, it 
will examine the managerial 
issues involyed in choosing 
decision-support software. 
The focus will be on end-user 
characterization, problem 
diagnosis, needs assessment, 
and the implications of the 
evaluation and selection pro- 
cess. Industry experts will 
speak, Contact DSS Confer- 
ence, 215 First St, Cam- 


bridge, MA 02142, (617) 
547-5061, 

March 19 

The Eleventh Annual Interna- 


tional Computer Programs 
Awards Ceremony and Exe- 
cutives’ Conference, Savoy 
Hotel, London, Engiand. The 
annual International Com- 
puter Programs (ICP) awards 
ceremony honors super soft- 
ware salespeople, advertising 
agencies, public relations 
firms, and achievements in the 
industry. The executive con- 
ference is one and a half days 
of discussion of the major 
issues and concerns of the in- 
dustry. The fee for the execu- 
tive conference is $250. For in- 
formation, contact Carol 


Stumpf, c/o ICP, 9000 Key- 
stone Crossing, POB 40946, 
indianapolis, IN 46240, (800) 
428-6179; in Indiana, (317) 
844-7461. [n England, contact 
International Computer Pro- 
grams Inc., 2 Deanery St., 
Park Lane, London WIY 5LH, 
England, Tel: 01 499 6621. 


March 19-21 

The Seventh West Coast 
Computer Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. Atten- 
dance this year is expected to 
reach 35,000, More than 300 
exhibitors and a wide assort- 
ment of seminars make this 
one of this largest annual 
computer shows. For more in- 
formation, contact The Com- 
puter Faire, 333 Swett Rd., 
Woodside, CA 94062, (415) 
851-7075. 


March 22-23 

Qasis Level Two Training 
Seminars, Phase One Sys- 
tems, Oakland, CA. Using a 
step-by-step approach to de- 
veloping applications soft- 
ware with the multiuser Oasis 
operating system, this seminar 
begins with program design 
and proceeds to a careful 
study of the Oasis system. 
Topics to be covered are the 
Oasis BASIC interpreter and 
compiler, program segments, 
File structures and !/O (in- 
put/output), matrices and 
matrix J/O, multiline branch- 
ing structures, and subroutine 
and error handling. 

The registration fee for this 
three-day session is $350, 
Some background in BASIC 
programming is recom- 
mended, Contact Phase Cne 
Systems, Suite 830, 7700 
Edgewater Dr., Oakland, CA 
94621, (415) 562-8085. 


March 22-25 

Interface '82 Conference and 
Expo, Dallas Convention 
Center, Dallas, TX, Cospon- 
sored by McGraw-Hill's Busi- 
ness Week and Data Com- 
munications magazines, Inter- 


face '82 is aimed at users of 
data-communication equip- 
ment, distributed-data pro- 
cessing, and various net- 
works. For details, contact 
The Interface Group, 160 
Speen St, POB 927, Fram- 
ingham, MA 01701, (800) 
225-4620; in Massachusetts, 
(617) 879-4502. 


March 22-26 
Computers/Graphics in the 
Building Process, Washing- 
ton, DC, This international 
conference is sponsored by the 
Advisory Board on the Built 
Environment (ABBE) of the 
National Academy of Sciences 
and by the World Computer 
Graphics Association 
(WCGA). The conference fea- 
tures tutorials, technical paper 
sessions, and exhibits that 
reflect the state of the art of 
computers and computer- 
graphics technology in the 
building industry. Sessions on 
case studies, current achieve- 
ments, and research and de- 
velopment of computer hard- 
ware, software, and database 
programs will be presented. 
Conference topics include 
computer aids to manage- 
ment, computer technology, 
and computer-aided analysis 
in design development and 
construction documents. For 
further details, contact the 
WCGA, Suite 250, 2033 M St. 
NW, Washington, DC 20036, 
(202) 775-9556. 


March 22-26 

Tutorial Week East '82, Or- 
lando Marriott Inn, Orlando, 
FL. Tutoria! Week East is 
sponsored by the Institute of 
Electrical and Electronics En- 
gineers (IEEE) and will consist 
of 15 tutorials arranged in 
three tracks: VLSI (very large- 
scale integration) micropro- 
cessor interfacing techniques 
and graphics; aspects of soft- 
ware design, analysis, and 
techniques; and data com- 
munications, computer net- 
working, and databases. Fees 
are $90 per tutorial, 5400 all 


week, for IEEE members, and 
$110 per tutorial, $500 all 
week, for nonmembers. For 
information, cantact Tutorial 
Week East '82, POB 639, 
Silver Spring, MD 20901, 
(301) 580-3386. 


March 23-25 

Southcon '82, Sheraton Twin 
Towers Hotel, Orlando Hyatt 
Hotel, and Holiday Inn Inter- 
national Drive, Orlando, FL. 
Among the topics to be pre- 
senled at Southcon '82 will be 
artificia] intelligence and 
robotics, office automation, 
computers and microproces- 
sors, and software. For com- 
plete details, contact Robert 
Myers, c/o Electronic Con- 
ventions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245. (213) 
772-2955. 


March 26-28 
The 1982 Computer Showcase 
Expo, Atlanta, GA. The 


Computer Showcase is de- 
signed for small-business 
owners, independent profes- 
sionals, and corporate 
managers, Admission is $7,50, 
For further details, contact 
The Interface Group, 160 
Speen St., POB 927, Framing- 
ham, MA 01701, (800) 
225-4620; in Massachusetts, 
(617) 879-4502. 


March 27-28 

Amateur Radio and Com- 
puter Hobbyists (ARCH) 
Convention, Chase Park- 
Plaza Hote), St. Louis, MO. 
This convention features ex- 
hibitions, workshops, forums, 
and a flea market. For details, 
contact Gateway Amateur 
Radio Association, POB 8432, 
St. Louis, MO 63132, (314) 
361-4065. 


March 29-30 

Information Utilities ‘82, Rye 
Town Hilton Hotel and Con- 
ference Center, Rye, NY. The 
Information Utilities confer- 
ence will focus on videotex, 
transactional services, elec- 


tronic publishing, online data- 
base services, cable advertis- 
ing, and regulations concern- 
ing copyright, censorship, and 
communications. More than 
60 speakers are scheduled. For 
details, contact Online Inc., 
11 Tannery Ln., Weston, CT 
06883, (203) 227-8466. 


March 29-April i 

INFOCOM § ‘82, Las Vegas, 
NV. INFOCOM  'B2 is spon- 
sored by the Institute of Elec- 
trical and Electronics Engi- 
neers (IEEE) Computer and 
Communications Societies. 
The conference theme is “Data 
Processing —Data Communi- 
cations: The Illusory Boun- 
dary.” Focusing on the con- 
vergence of computer and 
communication technology, 
this conference will attempt to 
bridge the boundary between 
the two disciplines. Discus- 
sons on programming-lan- 
guage and operating system 
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desipn, performance evalua- 
tion and analysis of computer- 
communication networks and 
protocols, standards, and the 
design of distributed comput- 
ing and database management 
systems will be held. Exhibits 
and tutorials are planned. 
Write to INFOCOM '82, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 


March 30- April 2 

Digital Image Processing and 
Analysis, Washington, DC. 
For details, see March 9-12. 


April 1982 


April 

Courses from George Wash- 
ington University, Hampton, 
VÀ; Salem, NH; Washington, 
DC; London, England; and 
Berlin, West Germany. 


In Less Than 3 Minutes 


Your IBM Model 50, 60, or 75 
Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 
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Among the courses scheduled 
are “Voice Input/Output,” 
"Microwave Systems Plan- 
ning," "Writing Professional 
and Technical Communica- 
tions," and "Computer 
Graphics Systems: Design and 
Applications." For further in- 
formation, contact Continu- 
ing Engineering Education, 
School of Engineering and 
Applied Science, George 
Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columibia, (202) 676-6106. 


Ageil 

Courses in Structured Sys- 
tems, various sites throughout 
the US. "Structured Systems 
Design," "Structured Require- 
ments Definition," and 
“Management Overview of 
Data Structured Systems 
Development” are being of- 
fered by Ken Orr and Asso- 
ciates. For information on 
meeting times, places, and 
fees, contact Ken Orr and As- 
sociates Inc., 715 East 8th, 
Topeka, KS 66607, (800) 
255-2459. in Kansas, (913) 
233-2349. 


Apnil 

Knowledge Engineering in the 
1980s, Boston, MA. Expert 
Systems are computer pro- 
grams that reason in tasks that 
require considerable human 
expertise, such as locating 
computer malfunctions, mon- 
itoring intensive-care patients, 
analyzing noisy signa! data, 
and diagnosing medical prob- 
lems. This one-day executive 
briefing provides an introduc- 
tion to the potential benefits 
and costs of Expert Systems. 
For further information, con- 
tact Dina Barr, c/o Teknowi- 
edge, 151 University Ave., 
Palo Alto, CA 94301, (415) 
326-6827. 


April 1-2 

The Eleventh Annual Interna- 
tional Computer Programs 
Awards Ceremony and Exe- 
cutive Conference. Marriott 
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Mountain Shadows Resort, 
Scottsdale, AZ. The annual 
awards ceremony honors 
super software salespeople, 
advertising agencies, public 
relations firms, and micro- 
computer software achieve- 
ments. The executive confer- 
ence discusses the main issues 
and concerns of the industry, 
such as productivity through 
proper use of people and 
machines, new software- 
piracy solutions, and how to 
get the most out of advertising 
dollars. The fee for the execu- 
tive conference is $250. For 
detailed information, contact 
Carol Stumpf, c/o ICP, 9000 
Keystone Crossing, POB 
40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana, (317) 844-7461, 


April 2-3 

Educational Computing— 
The Future Is Now, An- 
chorage, AK, The Educational 
Computing Conference is 
sponsored by the Alaska As- 
sociation for Computers in 
Education. Invited speakers, 
exhibits, and demonstrations 
of microcomputer products 
for educational purposes will 
be featured. Admission to the 
exhibition area is free of 
charge. For further details, 
contact Pat Stowers, ‘82 Edu- 
cational Computing, Drawer 
129, Healy, AK 99743, (907) 
683-2278. 


April 2-4 

The Second Annual Eighty / 
Apple Computer Show, New 
York Staller Hotel, New 
York, NY. The Eighty/Apple 
Computer Show features 
products and services for 
TRS-80 and Apple computer 
systems, More than 100 ex- 
hibitors of hardware, soft- 
ware, books, magazines, sup- 
plies, services, and accessories 
will attend. For more informa- 
tion, contact Kengore Corp., 
3001 Rte, 27, Franklin Park, 
N] 08823, (201) 297-2526. 


April 4-7 

The Seventh Annual Deltak 
International Training Con- 
ference, Access 82, Hyatt 
Regency, Chicago, IL. More 
than 1000 training and elec- 
tronic data-processing profes- 
sionals are expected ta attend 
45 workshop sessions. Former 
president Gerald K. Ford will 
deliver the keynote address. 
The registration fee is $525. 
Information is available from 
Gail Bohan, c/o Deltak Inc., 
1220 Kensington Rd., Oak 
Brook, IL 60521, (312) 
920-0700. 


April 5-7 

The Third Annual Office 
Automation Conference, 
George R. Moscone Conven- 
tion Center, San Francisco, 
CA. This conference is spon- 
sored by AFIPS (American 
Federation of Information 
Processing Societies), Exhibits 
and workshops will be fea- 
tured. For details, contact 
Betty Lou Cooke, c/o AFIPS, 
1815 North Lynn St., Árling- 
ton, VA 22209, (703) 
258-3612. 


April 6-8 

The Sixth Annual Computer- 
ized Office Management Ex- 
po-Midwest '82, O'Hare Expo 
Center, Chicago, IL. This con- 
ference and exhibition features 
business-oriented equipment 
for word and data processing, 
information management, 
record storage and retrieval, 
and micrographics. A three- 
day high-technology sym- 
posium, “Business Automa- 
tion and Communications" 
will highlight Midwest '82. For 
details, contact Cahners Ex- 


position Group, 222 West 
Adams St., Chicago, IL 


60606, (312) 263-4866. 


April 13-10 

Digital Image Processing and 
Analysis, Boston, MA. For 
details, see March 9-12. 


April 14-18 

Electronic Home Entertain- 
ment Show, Arlington Park 
Race Track Exposition Hall, 
Arlington Heights, IL. This 
show will feature audio and 
video equipment, video 
games, home computers, and 
citizen-band radio systems. [t 
will run concurrently with the 
Fourth Annual Energy & 
Home Improvement Faire. 
Contact Expo Management 
Inc., Suite 52-132 Arcade, 
The Apparel Center, Chicago, 


IL 60654, (312) 329-)101. 
April 15-17 
The 1982 Computer Showcase 


Expo, St, Louis, MO. For de- 
tails, see March 26-28. 


April 15-18 

The Second Southwest Com- 
puter Show and Office Equip- 
ment Exposition, Market Hall, 
Dallas Market Center, Dallas, 
TX. This features mini- and 
microcomputers for business, 
education, government, in- 
dustry, home, and personal 
use. Data- and word-process- 
ing equipment, office ma- 
chines. computer peripherals, 
and office supplies will be dis- 
played. General admission is 
$5. Contact National Com- 
puter Shows, 824 Boylston 
St., Chestnut Hill, MA 02167, 
(617) 739-2000. 


April 16-17 

The Twelfth Annual Virginia 
Computer Users Conference, 
Marriott Hotel, Blacksburg, 
VÀ. This conference is spon- 
sored in cooperation with the 
ACM (Asssociation tor Com- 
puting Machinery). Topics of 
interest are artificíal intelli- 
gence, office automation, and 
database management. Con- 
tact Deidre Maskaleris or 
Wesley Braudaway, 562 Mic- 
Bryde Hall, Virginia Polytech- 
nic Institute & State Universi- 
ty, Blacksburg, VA 24061, 
(703) 961-6931. 


April 19-21 
Open Systems Interconnec- 
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tion with X.25 and Other Re- 
lated Protocols, Denver Mar- 
riott Hotel-City Center, 
Denver, CO, Sponsored by 
DataCommunications, a 
McGraw-Hill publication, this 
seminar will present a thor- 
ough treatment of the basic 
OSI (Ohio Scientific) Refer- 
ence Model, describing the 
seven-layer structure, service 
definitions, and emerging pro- 
tocols. Detailed presentations 
of the X.25 packet protacal 
will be included. The seminar 
fee is $690. For further details, 
contact the McGraw-Hill 
Conference & Exposition Cen- 
ter, Rm. 3677, 1221 Avenue of 
the Americas, New York, NY 
10020, (212) 997-4930. 


April 20-22 
D-COM, Hynes Auditorium, 
Boston, MA. D-COM will 


Corporation) vendors to- 
gether with DEC users. For in- 
formation, contact Ron 
Davies, D-COM Inc., 7312 
Burdette Court, Bethesda, 
MD 20817, (301) 469-7650, 


April 20-23 

VIO—Voice Input/Output 
for Computers, Boston, MA, 
For details, see March 9-12. 


April 21-28 

Hanover Fair ‘82, Hanover, 
West Germany. The annual 
Hanover Fair is one of the 
world’s largest industrial and 
trade exhibitions. More than 
330 American firms are ex- 
pected to exhibit products, 
services, and technology at 
the Fair. Contact M.A. Delia, 
Hanover Fairs Information 
Center, POB 338, White- 


526-5978; in New Jersey, (201) 
534-9044. 


April 22 

California Computer Show, 
Hyatt Hotel, Palo Alto, CA. 
This show is for OEMs (ori- 
ginal equipment manufactur- 
ers), knowledgeable users, dis- 
tributors, and dealers, More 
than 60 computer manufac- 
turers will be exhibiting main- 
frames, mini- and microcom- 
puters, and peripherals. Con- 
tact Carol Reimer, c/o Norm 
De Nardi Enterprises, 289 
South San Antonio Rd. #204, 
Los Altos, CA 94022, (415) 
941-8440. 


April 22-25 

New York Computer Show 
and Office Equipment Exposi- 
tion, Nassau Coliseum, 
Uniondale, NY, For details, 


April 23-25 

The 1982 Computer Showcase 
Expo, Miami, FL. For deiails, 
see March 26-28. 


April 24 

Computer Swap America, 
Santa Clara County Fair 
Grounds, San Jose, CA. This 
high-technology flea market 
features everything from 
home sateilite-receiving sta- 
tions to Floppy disks. Admis- 
sion is $3, Contact Computer 
Swap America, POB 52, Palo 
Alto, CA 94302, (415) 
494-6862. 


April 27-28 

The Eighth Annual National 
Computer Security and Pri- 
vacy Symposium: Top Secret 
'B2, Washington, DC. Spon- 
sored by Honeywell, approxi- 
mately 22 national authorities 
on computer security and 


bring DEC (Digital Equipment 


APPLE »*? S-100 


PRINTERS — IN STOCK 
.S 470.00 — MX-BOFT m 
750.00 — NEC8O23A 


DISK DRIVES — nea” 


AddonforApple .... 

Apple Disk w/ Controller , 

MPI-B51 — Sgl/Dbl Xd 
Tandom —5gl/DbDl sssaaa : 
SA400 — Sgl/Dbl . ; 


DISK DRIVES - — id 
Shugart 801R —Sgl/Dbl . .... 
Qume DT-8 — Dbl/ Dbl a^. 
DISK PACKAGES 
2-BO1R Cabinet Power Supply _,.. ! 
2 DT-B Cabinet Power Supply ... 


Cabi Inet Power Su pply " 
All A scemblerd and Tes ted 


TERMINALS 
910Televideo ....5 59900 920Televideo .... 
950Televideo ... 919.00 AdidsViewpoint , 


SINGLE CABINETS 
PwrSply8" ,.,..$ 20000 PwrSply5ia" 


di akr + 8” FLOPPIES 
SYS + SSi6) , . 53415 SYS + DSI6) 


OT MINI-SYSTEMS — 5%" FLOPPIES _ 
SYS + SSIG)...... $2745 SYS + DS(6) 
We carry red much more, call 


ORDER DESK CALL 
vore (213) 644-5311 
eed S  sendMallOrder—VISA/MC, 
I TM 


Check, Wire Transfer 
P.O, Box 1936 ! Hawthorne, CA 90250 
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Mar. 78 
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Back Issues For Sale 


The following issues are available: 


$2.75 cn. 


May 78 
June 78 
July 78 
Aug. 78 
Sept, 78 
Oct. 78 
Dec. 78 
Jan. 79 
May 79 
June 79 
July 79 
Aug. 79 
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$3.25 ea. 
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May 81 
July 81 
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The above prices inciude postage in the US. Please add 5.50 
per copy for Canada and Mexico; and $2,00 per copy to 
foreign countries (surface delivery). 


Send requests wilt payment to: 
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70 Main St, Peterborough NH 03458 
Alin: Back Issues 
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privacy will speak on a varie- 
ty of topics. Training work- 
shops in security planning and 
risk analysis, disaster recovery 
and contingency planning, 
and computer fraud investiga- 
tion will be held, The fee for 
the symposium is $525; dis- 
counts on multiple registra- 
Hons are available. Contact 
the Security Symposium 
Registrar, Honeywell Ine., 
M/S T-99-4, POB 6000, 
Phoenix, AZ 85005; or call 
Jerome Lobel, (502) 249-5370. 


May 1982 


May-[urre 

Sensors & Systems ‘B2, vari- 
ous sites throughout the cen- 
tral and western regions of the 
U.S. This series of three-day 
conferences will cover all 
aspects of sensor technology 
from temperature sensors 
through to displacement, 
velocity, acceleration, 
magnetic field, and moisture, 
Other topics to be covered in- 
clude signal conditioning, 
digital interfaces, and system 
interfaces. Contact Network 
Exhibitions, 785 Harriet Ave., 
Campbell, CA 95008, (408) 
370-1661. 


May 6-9 

The Southern California 
Computer Show & Office 
Equipment Exposition, Los 
Angeles Convention Center, 
Los Angeles, CA. This show 
features mini- and microcom- 
puters for business, education, 
government, industry, home, 
and personal use. Word- and 
data-processing equipment, 
office machines, and com- 
puter peripherals will be 
displayed. Admission is $5. 
For details, contact National 
Computer Shows, 824 
Boylston St., Chestnut Hill, 
MA. 02167, (617) 739-2000. 


May 7-9 

The 1982 Computer Showcase 
Expo, Anaheim, CA. For de- 
tails, see March 26-28. 
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May 10-12 

Dexpo 82, Marriott Hotel, 
Atlanta, GÀ. This exposition 
features DEC- (Digital Equip- 
ment (Corporation) compati- 
ble hardware, software, and 
services. Contact Expoconsul 
International Inc., 19 Yeger 
Rd. Cranbury, NJ 08512, 
(609) 799-1681. 


May 10-14 

The Twentieth Annual Con- 
vention of the Association for 
Educational Data Systems 
(AEDS), Sheraton Twin 
Towers, Orlando, FL, This 
convention includes presenta- 
tions on the state of the art in 
educational computing. Ad- 
ministrative and instructional 
computing applications will 
presented, and new ways of 
improving educational pro- 
cesses will be explored. Con- 
tact Shirley Easterwood, c/o 
AEDS, 1201 Sixteenth St. 
NW, Washington, DC 20036. 


May 14-15 

The Second Annual Sauthern 
California Computers-iri-Edu- 
cation Conference, University 
High Scool, Irvine, CA. This 
conference covers the applica- 
Hon of computers ín educa- 
tion from kindergarten 
through two-year college. Al! 
areas of curriculum will be 
touched upon, including read- 
ing, mathematics, science, 
language, and special educa- 
tion. Hands-on workshops 
and field trips are planned. 
Contact Craig Walker, Ar- 
rowview Intermediate School, 
2299 North G St., San Bernar- 
dino, CA 92405, (714) 
886-9118. 


May 14-36 
Applefest/Boston, Hynes 
Auditorium, Boston, MA. 


This show will feature more 
than 200 displays and booths 
of Apple-compatible products 
and accessories. Seminars and 
panel discussions will be held. 
Ticket prices are $6 per day or 
$15 for a three-day pass. Cun- 
tact National) Computer 
Shows, 824 Boyiston St., 
Chestnut Hill, MA 02167, 
(617) 739-2000. 


Many 15-16 

The North American Com- 
puter Othello Championship, 
Leaming Resources Center, 
Andersen Hall, Northwestern 
University, Evanston, IL. This 
two-day tournament is spon- 
sored by the United States 
Othello Association. Cham- 
pions will be determined in 
three categories; microcom- 
puter systems (located on 
site), mainframe systems (tele- 
phone hookup), and special- 
purpose Othello machines. 
For complete tournament de- 
tails, write to Professor Peter 
W. Frey, Dept. of Psychol- 
ogy, Northwestern Univer- 
sity, Evanston, IL 60201. 


Mny 18-20 

Microcomputers—A New 
Tool for Foresters, Purdue 
University, West Lafayette, 
IN. Sponsored by Purdue 
University’s Department of 
Forestry and Natural Re- 
sources and by the Inventory 
and Systems Analysis Work- 
ing Groups of the Society of 
American Foresters, this con- 
ference seeks to advance the 
professional forester's knowl- 


In order to qain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least four months in advance of the 
date of the event, Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock, NH 03449. Each month we 


publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many às three times in this section if it is sent 
to us far enough in advance. 


edge of microcomputers and 
to introduce currently avail- 
able microcomputer applica- 
tions in forestry. Session 
themes include hardware and 
software considerations as 
well as information-process- 
ing and forest-inyentory sys- 
lems. Contact john W. Moser 
]r, Dept. of Forestry and 
Natural Resources, Purdue 
University, West Lafayette, 
IN 47907, (317) 494-3596. 


May 19-23 

Computer Hong Kong 82. 
Regent Hotel, Hong Kong. 
This three-day program, 
which embraces the Fifth 
Hong Kong Computer Con- 
ference, will focus on the elec- 
tronic data-processing 
market, For further details, 
contact Kallman Associates, 5 
Maple Court, Ridgewood, NJ 
07450, (201) 652-7070, 


May 21-23 

The 1982 Computer Showcase 
Expo, Boston, MA, For de- 
tails, see March 26-28, m 


BYTE's Bits 


Computer Camps 


The 1982 National Com- 
puter Camp for boys and 
girls ages 10 to 18 will be held 
July 11 to August 6 in 
Simsbury, Connecticut, and 
Atlanta, Georgia. The kids 
will learn on mini- and micro- 
computers in small groups 
with ample hands-on time. 
The camp director, Professor 
Michael Zabinski of Fairfield 
University, is assisted by 
elementary and secondary 
school teachers. For more in- 
formation, contact Michael 
Zabinski, POB 624, Orange, 
CT 06477, (203) 795-3049.88 


q Collector Edition 
BYTE COVERS 


The Byte covers shown below are available as beautiful Col- 
lector Edition Prints. Each full color print is 11” x 14”, including 
1 border, and is part of an edition strictly limited to 500 prints. 
The artist, Robert Tinney, has personally inspected, signed and 
numbered each print. A Certificate of Authenticity accompanies 
each print guaranteeing its quality and limited number. 

The price of a Collector Edition Byte Cover is $25, plus $3 per 
shipment for postage and handling ($8 for overseas airmail). 
Collector Prints 9, 10, 11 and 12 can be purchased as a set for 
$80, as can Prints 13, 14, 15 and 16. 

Collector Edition Byte Covers are also available in the beauti- 
ful mat and frame shown above for $60 each (if Set 9-12 or Set 
13-16 is ordered framed and mattad, the price per set is $200). 
The mat is a neutral gray which blends with most decors, and the 
black 12" x 16" frame is trimmed in 
silver. The print is mounted under 
non-glare glass. 

Framed and matted prints are 
shipped UPS—no delivery to P.O. 
boxes. Because of expense and 
breakage, no framed prints are 
shipped overseas. Please allow 4- 
6 weeks delivary for framed prints. 

To order use the coupon be- 
LEE a low; Visa and Master Charge 
Lapi PG ek cce orders may call Toll Free. 


08$ ‘9L-EL 19S 


ALSO AVAILABLE ara tha prints 
shown at left, "Computer Chass" fs 


an 18" X 22" full color ponr, 

"Through tha Trap r" and 
"Breaking the Sound Barrier" are 
limited edilions of 750 prints each, 
signed and numbered by the artist. 
Each print ia 18° X 22", and is 
accompanied by Its own Certificate 
of Authenticity. # both “Door” and 
"Barrier" are ordered, a special 
prica of $55 applies. 

All three prints shown at left are 
sh 5e class in heavy duly 


§ Please send me the following Prints: [ | have enclosed check or money order. Mall this coupon to: fl 
jg aT TITLE AMOUNT O visa [O MasterCard robert tinney raphics | 
E 0 = Card # 1004 N Fanta Oke 1 
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§ Postage & handling $3.00 (Overseas $8.00) $1 Stat 2 
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The Computer Toolbox 


Scientists everywhere are learning 
to detest small computers. They hate 
the things with a special passion 
reserved for anything that interferes 
with their research. Although re- 
searchers were among the first to em- 
brace the promise of small, inexpen- 
sive computers, many now avoid 
using microcomputers in their labs. 

It oughtn't to be so. Scientists need 
computers to monitor, coordinate, 
and control their experiments, Com- 
municating rapidly and reliably with 
many different instruments, a com- 
puter can read and record data while 
responding swiftly to any problems 
that develop. The computer cannot 
grow bored or tired, nor will it object 
to uncomfortable or dangerous work- 
ing conditions. 

Above all, experimenters need the 
flexibility and adaptability that com- 
puters promise. Labs are exciting, dis- 
organized, chaotic places. Cables run 
everywhere to connect instruments 
piled on tables and stacked on the 
floor. New equipment and new pro- 
cedures are commonplace; ideas and 
plans are in continual flux. Even 
when everything works perfectly, the 
results of a few hours’ work may call 
for a complete redesign of the entire 
experiment. 

The modern microcomputer is easy 
and inexpensive to reprogram, so it 
ought to be a superbly flexible lab 
assistant. But it is this promise that 
small computers have betrayed, 
Microcomputers, expected to help 
scientists manage the constantly 
changing laboratory environment, 
implacably oppose every change and 
trivial modification. 

Each change in the experiment calls 
for new software, Each new instru- 
ment needs new software. Every 
modification of hardware or tech- 
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Department of Chemistry 
Harvard University 
12 Oxford St. 
Cambridge, MA 02138 


nique demands new software. The 
computer's constant hunger for new 
and revised programs may be so 
daunting that promising experiments 
aren't even attempted. Laboratory 
computers have to be intimately 
involved with many aspects of the 
experiment, but this intimacy 
demands that they change and adapt 
constantly. Unfortunately, common 
programming techniques often pro- 
duce programs that are obscure to 


read and tedious ta modify. 


The Computer Toolbox 

Rather than design an inflexible 
computer for a specific job, our 
research group has tried to build a 
general-purpose laboratory assistant 


Device Type Useful For 

parallel input port 

parallel output port 
on/off controls 


reading digital devices 
controlling digital devices inexpensive 


that can be carried, like a toalbox, 
from one experiment to another, [t is 
an integrated, consistent package of 
hardware and software tools for the 
experimenter, who should be able to 
patch together a working system in a 
few days. 

Just as a regular toolbox includes 
many wrenches and screwdrivers of 
various sizes, the computer toolbox 
contains many different “inlets” and 
"outlets" for information and a col- 
lection of interfaces of various sorts. 
Few experiments use every part in the 
toolbox; we tried ta provide enough 
interfaces of each type for any experi- 
ment we expect to do, 

The toolbox includes not only 
many types of interfaces but also 


Suggested Quantity 
Relative Cost and Comments 
inexpensive many 


many 


keyboard 
video display 


serial interface 


printer 
ptotter 
talephana interface 


analog-Lo-digital 
converter 
digital-to-analog 
converter 
sound generator 


digitizing tablet 


joystick 
Stepping motor 
AC controller 
arithmetic 
processor 


Table 1; Widely useful equipment for computer toolboxes. 


input from people 
Dulpul to people 


interface printers, 
computers 
permanent records 
permanent records 
report emergencies 


analog input 
analog output 
alarms and warnings 


Input from charts and 
graphs 

Input from people 
maving things 

power contro! 
arilhrmetic 


moderate 
expensive 


moderate 
expensive 
expensive 
modarate 
inexpensive 
rnoderata 
inexpensive 
expensive 
inexpensive 
Inexpensive 


moderate 
expensive 


1 

use extra displays for 
graphics 

1-5 


1 

1 

1 if experiment must 
tun unattended 
some 


some 


many distinc? noises 
can be invaluabie 
if required 


sometimes conveniant 
very useful 

several 

for demanding 
calculations 


Circla 16 on inquiry card. 


many interfaces of each different type 
(see table 1). Redundant facilities add 


little to the cost or complexity of the SIREL A 

toolbox and greatly enhance its use- | 

fulness. Because several interfaces of | |= ™ , PE RFE CT 
each type are available, adding new | ' A 

apparatus to an experiment is easy. - 

Scientists will not be forced to choose pi IM AICH.. 
between one instrument and another, 


because they are free to connect lots Wed a Data General Eclipse to the 
of instruments at once, — ALPS Word Processing System 


If an interface circuit is accidentally 


damaged, redundant interfaces allow Marry ALPS word processing Plus these optiona: 
work to continue. The computer need soltwore with Data General s. Foreign language capability 
not be repaired immediately, and the en lor tiu pst [or rapid translation and word 
; ; | entry, editing, lormatting an processing in any Romanized 
damaged interface can be fixed at the | texi RION ayati doaa 
scientists convenience. Redundancy The wedding cosis about e. Dictionary look-up of words 
makes the system robust, despite the $4,000. and phrases to improve trans- 
hazards of the laboratory environ- You gel all standard word lation production. 
ware processing features with. For complete information on 
a Fast response. any ALPS system, contact ALPS, 
“Short Stroke" dictionary facil- 750 North 200 West, Suile 104, 
Software Design in the Lab ity that provides user delined Provo, Utah 8460! Telephone 
tions. 
only a few weeks or months. Indeed, WE oe al asa foreniimel | | 
many programs are modified so often training. | 
that they are really never "finished." a puras ane a ise rim "RA 
To make matters worse, laboratory yields quick replacement o | Eurus n DANSE 
selected characters or strings adii. MEA VPE 


software is written by scientists, i,e., 
by ingenious, amateur, and relatively 
unschooled programmers. The lab 
computer must emphatically en- 
courage clean, comprehensible, mod- 
ifiable programming. 

Lab programmers face a diverse 


NNNM MULTIPROGRAMMER 


devices, each posing distinct pro- " TS AVAILABLE SYSTEM- 1 0 


gramming problems. Although the 
procedures for each instrument may 
be simple, the entire repertoire of 


communications methods for a com- PROG RAMS 
let imental set il ! 

baffle and dismay the programmer. | [OM eie LLL 

P d tet ill-struc- | $ IE. 

tured network of procedure calls, | LAO) O) Bra Vs 
timing loops, and code conversions, PROMS & 


as a profusion of detail overwhelms PR 

the program's overall design. EPROMS 
Debugging these tangled, baroque | =u 

routines is terribly frustrating. The 

toolbox restores clarity and explicit- 

ness to program structure by treating mico 

all devices on an equal footing. | PEERS 

Toolbox programs never talk directly | LETTER ice B LU) 

with any outside instrument. Instead, | bli E Cer Blac 

they communicate with small pro- | Bakrun 


Standard Features: 
6 RS232 Serial Port - Standard 


i ; ; Programmer 
grams called device drivers that, in | P Less Than $400 tor Module and 
turn, communicate with the experi- Adapter COMPUTER SYSTEMS CORPORATION 
ment's instruments and sensors. ® Attractive CEM Prices 100 E. Linton Blvd 


Device drivers make programs | REP AREAS AVAILABLE Delray Beach. Fla 33444 Phone (305) 272-2051 
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ILewest HP prices 
aw wwe of wot, 
WE'LL BEAT EM 


[U 


HEWLETT ,.. 
PACKARD 


New HP-125 


= $2195 


"Tinned time only 


HP-85 Accessories 
6% Dual Master Disk Drive List, $2500... $1895 
B Dual Master Disk Drive... $5459 
WINCHESTEA HARD DISKS 


5% WIN. Smg. Hard Disk List $4500 $3599 
5% WIN. w/5% DSDD floppy.List $5500 $4399 


7225 One Pen Plotter 


18K Ram Mem. Mod.. ..... TEPPEPPPEX $159 
ROM Drawer. . TPPEEP - c 
HP Star«íard Applic. Pacs. List, $95 $95 
Serial (RS232C) Interface Mod. List, $306 $353 
GPIO interfaca Module List, $495. _ ._ $445 


HP-41CV with [ive times more 
| memory built in. HP-41C 


List $325 List $250 


$249 $189 


HP-41CV Printer... 5289.00 
HP-41CV Quad Mem........ »i.21í124 983,96 
HP-41CV CardReader ... sie n5 $167.95 
HFB2160A HPAL Mod. Lis! $126......, $99.00 
HP82161A Dip. Caas.Dr.List $550, ..... 6449.00 
MPTIC List $1... eee ce eens +-+- $107.95 
HP12C List 5 150.....; T Em 5119.96 
HPRSOBS Lo i cswsecvenwe wes via . $74.95 
a Lk Ce PIE CN see $117.96 


ATARI®800 $639 


: Limited tine onir 


ATARI 400 $349 


Atari 830 Acoustic Modem,......----«-. 
Atari 825 BO Col, Impt. Ptr. ...iiL....... $5665 
Atari 18K Ram Mam. Mod.......i...;.. $69 
Atari 410 Prag. Recorder... osos ee enn $69 
Atan 810 Disk Driva. ........ iia ee $419 
lersonal 
omputer 
ystems 
P.O. Box 1073 
Syracuse,N.'¥,13201 
(315) 475-6800 


(800) 448-5259 For Placing Orders Only 


Prom do ngt inciudp suppming ot UPS, AR paces and 
Offers nre sudnect to change without nobee 
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easier to understand and modify. 
Programmers can concentrate on the 
experiment without undue distraction 
from the computer's idiosyncrasies. 
Device drivers clarify program struc- 
ture, since irrelevant details need not 
be represented explicitly, Programs 
are easier to understand, use, and 
revise, Documentalion is easier to 
write, and its completeness is less 
crucial. 

Communications between the pro- 
grammer and the various device 
drivers are simple and standardized; 
all device drivers "look" pretty much 
the same. The device driver, in turn, 
understands and accommodates the 
special requirements of each device or 
instrument. Device drivers shield and 
protect the toolbox programmer from 
his confusing and ill-behaved array of 
instruments (see figures 1 and 2). 

For example, different printers may 
require different character codes, sig- 
nal levels, and control signals. None- 


DISPLAY 
CRT 


TOOLBOX 


theless, all printers are logically 
equivalent—they all accept charac- 
ters from a computer and print them 
on paper. A toolbox program that 
uses a printer need not consider the 
details of the printer's interface or 
timing. Whenever a number must he 
printed, the program invokes the 
device driver { PRINT! }, If 1 replace 
the printer with a different model, I 
just revise { PRINT! }, All my pro- 
grams will still work. It, on the other 
hand, every program communicated 
directly with the printer, I would 
have to modify every program, In- 
deed, I might need to modify every 
printer command in every program! 

Device drivers help adapt the com- 
puter to the changing needs of its 
peripherals. To plot results on a chart 
recorder instead of printing them, for 
example, we need to make only slight 
changes, Chart recorders are logically 
equivalent to printers; they just ac- 
cept numbers from the computer and 


DOOR 2SHUT 


IF 
LASER ON 


ELSE 
ABORT 
ENDIF 


Figure 1: Many scientists defeat the safety interlocks on their equipment because 
they simply get in the way too often, Simple additions to toolbox programs can help 
restore protection. Here, a few words prevent the laser from firing if the door ts 


open, 


PRINTER A 


TOOLBOX 


: POWER. 


POWER @ 
PRINT ! ; 


Figure 2: This short program reads the laser's power and prints it. If I buy a new 
printer, ] simply redefine { PRINT! } to work with the new machine. The old pro- 


gram still works with the new printer. 


put them onto paper. So, to use the 


chart recorder we simply replace | | 


{ PRINT } with { PLOT } and, in- 
stead of printing a list of numbers, the 
computer will draw a graph of the ex- 
periment's results, 

Device drivers can exchange data 
with instruments, other toolboxes, 
even with other computers. In fact, 
the (still hypothetical) device driver 
{ TELEPHONE! } could connect an 
experiment to thousands of printers 
and computers throughout the world. 

Programmers don't need to know 
all the details of every device's design 
and operation. Of course, the author 
of the device driver must understand 
these details, but, since device drivers 
are all used in pretty much the same 
way, anyone else can use the device 
driver. 

Tables 2 and 3 describe several 
device drivers, Drivers that send a 
single number or character to an in- 
strument have names that end in an 
exclamation point (I), like 
( PRINT! }. Drivers that receive a 
single number or character have 
names fallowed by an at sign (@). 
Device drivers that receive data from 
an instrument and display it im- 
mediately have names ending in a 
question mark (7), while device 
drivers that test an instrument's 
status, and that abort if an error has 
been detected, have names that begin 
with a question mark. 

In fact, knowing the name of the 
device driver is often all that a pro- 
grammer needs to know to use an in- 
strument. 


The FORTH Language 

Many computer languages might 
be suitable for use in the toolbox. The 
language chosen must be imple- 
mented efficiently, especially because 
small computers tend to be slow and 
their memory space is often 
restricted. Invocation, the ability to 
execute a subprogram by naming it, is 
required for implementing the device 
drivers. Other features are conve- 
nient, but efficiency and invocation 
are not expendable. 

These considerations exclude the 
two methods most commonly used to 
program small computers. BASIC 
does not support invocation, except 
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MICRO-TAX 


huc nociamputer Téxsystems, Inr. 


Are you looking for the best 
tax package in the USA? Call 


MICRO-TAX 
For the 1981 Tax System 


INDIVIDUAL PACKAGES 


Level 1. 23 Schedules and Forms 
Multiple Clients 
i Prints IRS Approved Forms 


$250 


Level 2: 10 Schedules and Forms 
! Multiple Clients 
: Prints IRS Approved Forms 
$1,000: Prints on IRS Forms of Overlays 
Depreciation System 
: State Tax Interface 
: Integrated Data Base 
. Batch Compute and Print 


PARTNERSHIP PACKAGE 


Level 3: 20 Partnership Schedules and 
Forms 

: Muliiple Clients 

' Prints IRS Approved Forms 

; Prints on IRS Forms or Overlays 
; Depreciation System 
-Integrated Data Base 

: Batch Compute and Print 


$750 


Levels 2 and 3 are discounted to a total 
of 51.500 if purchased at the same time, 


Updates: Annual Updates are available. 


Demonstration Package: Demonstration 
Packages are available for $50 


Stale Systems: Information on Individual 
State Tax Systems is available 
upon request. 


Transparent Overlays: Transparent Over- 
lay sets are available. 
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in a most primitive and unsatisfac- 
tory manner. Common BASIC inter- 
preters, moreover, are too slow for 
many laboratory situations. Assem- 
bly language does not intrinsically 
support invocation either, although 
macroassemblers (which support in- 


Device Type 
parallel port 


serial port 
AC power control 
ADC 


DAC 

IEEE-48B control bus 
sound generator 
graphics display 
scratchpad memory 
plotter 

molor controller 


Quantity 


vocation quite satisfactorily) are now 
available for many machines. Unfor- 
tunately, extensive use of macro- 
instructions only exacerbates the 
propensity of assembly language to 
produce very long programs. Few 
microcomputer assemblers can com- 


Total Channels 


6 96 data bits 
12 contro! signals 
1 1 (300 bps) 
A 4 100-W channels 
1 2 bipolar inputs 
2 voltage inputs 
4 resistor inputs 
8 unbuffered inputs 
2 
15 
1 
1 
128 bytes 
1 (uses DACs} 
1 


Table 2: The hardware complement of the author's computer toolbox. 


Driver Device 

| memory 
PRINT! printer 
EMIT! printer 
DAC! DAC 

VIB! TV camera 
PLOT! plotter 


Data- 
Transmitting 
Drivers 


e mernory 


Purpose 


stores number In specified location in memory 
sends number to printer 

sends character to printer 

sends number to digital-to-analog converter 
sends Instruction to camera 

moves pen to specified coordinale 


retrieves number from specified location in 


memory 


Data- 
Receiving 
Drivers 


THUMB@ 
VID@ 


thumbwheel 
memory 


ADC® ADC 


retrieves current thumbwheel setting 
retrieves currenl TV camera programming ip- 
Structions 

requests measurement fram analog-lo-digital 


converter 


POINT @ digitizer 


TALK IEEE bus 
UNTALK IEEE bus 
LISTEN IEEE bus 
UNLISTEN IEEE bus 
IEEE@ IEEE bus 


IEEE! IEEE bus 


IEEE-488 
Bus Device 
Drivers 


RAN 
CMOVE 


disk 
memory 
EDIT disk/screen 
HOME screen 
FORWARD motor 

ON AC control 
OFF AC control 
TIME! clack 

TIME @ clock 


Special 
Device 
Drivers 


requests one coordinale-pair from the digilizer 


transmits “talk” lo an instrument 
transmits ''untalk'"' 

transmits “listen” to an instrument 
transmits ""unlisten'' 

receives data byte from bus 
transmits data byte over bus 


reads and writes disk files 
moves blocks ol data in memory 
creates and modifies disk files 
returns cursor to top of screen 
advances stepping motor 
Supplies power to outlet 
disconnects outlet 

sets (he clock 

reads the clock 


Table 3: Some typical device drivers, based on the author's system. 


fortably develop programs compris- 
ing over a thousand instructions, but 
experiment controllers often exceed 
this size, 

Several higher-level languages are 
suitable for programming the tool- 
box. APL's extraordinary facility for 
array and matrix calculation easily 
outweighs its handicaps. Pascal, C, 
or Ada might also be attractive, Even 
FORTRAN would be adequate, 
especialy since many scientists 
already know FORTRAN; this con- 
sideration also applies to ALGOL-60 
and its descendants. 

Unfortunately, currently available 
microcomputers are rather slow, and 
thus they demand exceptional effi- 
ciency from the toolbox language. 
Compilers and interpreters for com- 
mon languages do not now produce 
sufficiently fast programs and cannot 
be used, This situation will change as 
the power and speed of micro- 
computers improve, 

We have used the FORTH language 
in our toolbox, with very satisfactory 
results, FORTH has been described in 
several articles in the August 1980 
BYTE, in Ronald Loeliger’s Threaded 
Interpretive Languages (BYTE Books, 
1981), and in FORTH Inc.'s Using 
FORTH. More advanced but in- 
valuable information is available 
from FIG (the FORTH Interest 
Group), which publishes assembly- 
language implementations of FORTH 
for many common microprocessors. 

The FIG implementation of 
FORTH is extremely efficient in both 
space and speed. Although some 
common programming tasks are dif- 
ficult to express clearly in FORTH, 
the language adapts unusually well to 
laboratory programming. In fact, 
FORTH was originally designed for 
just this application. FORTH inter- 
preters are uniquely simple to test and 
to modify, Several writers report suc- 
cessful implementations of significant 
subsets of FORTH in only a few 
weeks, While FORTH is now com- 
mercially available for many com- 
puters, its easy implementation 
makes it a practical choice even if a 
commercial version is not available. 

FORTH procedures communicate 
with each other by using a first-in, 
last-out stack (see figure 4), Toolbox 


routines use the stack to exchange in- 
formation. For example, the routine 
ADC@ measures the input to the 
analog-to-digital converter, leaving 
the result on the stack. DAC! sends 
the number on top of the stack to the 
digital-to-analog converter, which 
produces a corresponding voltage. 

ADC@ can talk to DACI by using 
the stack; the program 


ADC@ DACI 


reads a voltage at the analog input 
and transmits it to the analog output. 
Other programs transform data on 
the stack, accepting information from 
one routine, transforming it, and 
leaving the results for another 
routine. LOG, for instance, takes a 
number off the stack, calculates its 
logarithm, and leaves the result on 
the stack. The sequence 
ADC@ LOG DACI 

sets the output voltage to the log- 
arithm of the input signal, 

In FORTH, numbers are simply 
procedures that put their value onto 
the stack. "273" is the name of a pro- 
cedure that leaves the value 273 on 
top of the stack, FORTH can work in 
any common base; the procedure 
HEX instructs FORTH to treat 
numbers as hexadecimal quantities, 
DECIMAL tells FORTH to use base 
ten, and BINARY makes FORTH use 
base two. 


Building Toolbox Commands 

A scientist controls an experiment 
by typing commands into the tool- 
box. Consider, for example, the sim- 
ple problem of turning equipment on 
and off during the course of an ex- 
periment. 

In Harvard's picosecond laser 
facility, toolbox hardware includes 
four 117-V AC outlets controlled by 
the computer, An experimenter might 
plug an oscilloscope into socket 
number 1, a meter into outlet 2, a 
signal generator into outlet 3, and a 
laser into outlet 4. At various times 
during the experiment, the computer 
must supply and remove power to 
these devices. 

Ihe device drivers for the AC 


power controller are named ON and 
OFF. ON and OFF connect and dis- 
connect power to a specified outlet; 
the command 


1 ON 


supplies power to socket number one. 

For flexibility and convenience, we 
might define a new command called 
SCOPE: 


: SCOPE 1  ; 


Whenever SCOPE is invoked, it 
leaves the value 1 (the scope's socket 
number) on the stack, so the com- 
mand 


A Note About FORTH 

FORTH uses punctuation in some of 
its words, which makes representing 
them in text a difficult problem, For ex- 
ample, one FORTH word is ("), which 
could be taken to mean one of several 
character combinations. (For your in- 
formation, the word has three charac- 
ters and is made from a left parenthesis 
fallowed by a double quote mark and a 
right parenthesis.) 

To decrease the chance of confuston 
while trying not to clutter text unneces- 
sarily, we have used pairs of braces, 
{ þh to isolate the character string 
within as a FORTH word or phrase. 
For example, the above word would be 
written { 1") }, Braces have been used 
only in the following situations: 


éwhen the material being quoted is a 
phrase of FORTH words (èg. | 26 
| LOAD } or { 35 + }! 

ewith the FORTH wards { . 
(period), 1, V (comma, (:) 
(calor), (; } (semicclon), (7) 
(question mask), { 1 ) (exclamation 
point), { * } (single quote mark), and 
|." } (double quote mark) 

ewith any word using the above punc- 
tuation marks (e.g., ( 8. Jor{.” Ji 


All other FORTH words are sòt 
apart by a apace on either side pf the 
word. Sa, ín this artitle, braces always 
signal a PORTH word or phrase. The 
braces are not part of the word or 
phrase, and FORTH words never use 
braces within the body of a figure er 
listing... GW 
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ja 
energizes the oscilloscope. If we 
decide to plug the oscilloscope into 
some other socket, we simply change | 
the definition of SCOPE. This "in- 
forms" all our programs of the ASSEMBLER 
change, so we don't have to hunt 
through every procedure, looking for 
references to socket number 1. 
Commands can be issued singly or 
in a large burst. Several commands 
can be put on one line, OT a single HARDWARE 
command can spread over many 
lines. Extra spaces, carriage returns, 
and tabs are harmless and make pro- 
gram listings more attractive and 
easier to follow. Part of an experi- 
mental session might read: 3b 
PROGRAM FORTH 
METER ON SCOPE ON 
LASER ON 
S MINUTES 
LASER OFF 
FORTH 
This set of commands turns on the DRIVER 
meter, oscilloscope, and laser, waits 
for five minutes, and then turns off | 
the laser, 
If 1 need to perform this sequence 
often, it is simple and convenient to 
group these commands into a single HARDWARE 
command: 
: TEST Figure 3: Jn conventional environments, replacing one hardware device can require 
METER ON SCOPE ON many software changes. If the plotter is replaced, many programs must be altered. in 
LASER ON 5 MINUTES figure 3a, John and Jeanne must rewrite parts of their programs, and Mark has to 
LASER OFF ; rewrite the assembly-language subroutine Steve and Jeanne both use. If Mark leaves 


for a new job, Steve and Jeanne may be in serious trouble! As shown in figure 
Typing TEST tells the computer to — 3b, the toolbox insulates users from software changes. If the plotter is replaced, the 
perform the entire sequence. This device driver has to be rewritten, but user programs don't need to be changed. 
particular sequence might be used to 
check whether all the instruments are 
working, and procedures called 
ALIGN, COLLECT-DATA, and 
SHUT-DOWN could be used for 
other parts of the experiment. In fact, 
TEST can be included as a part of 


^ 
another procedure. 

Toolbox commands are easy to dina iss ES 
create. New commands cost only a Lf 
few bytes of memory. Powerful and 
subtle commands can be built up SE 
from simpler ones, The toolbox ac- DL 
tually encourages programmers to 


write convenient and comprehensible 


programs. Toolbox programs that are Figure 4: Reverse Polish notation and the computation stack. Reverse Polish makes 
easy to write and modify are in- arithmetic look strunge but can be perfectly natural for controlling machines. 


DUP 
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herently easy to use: man-machine 
dialogue is instrinsic in the program's 
structure, not tacked on as an after- 


thought. 


Amenities 

Scientists work in a number-filled 
world. Contrary to popular myth, 
though, most scientists have no 
special facility for arithmetic. In one 
Cambridge poker game, the regular 
players include three chemists, a 
physicist, a stock broker, and a 
lawyer. To rapidly count and split 
pots, all defer to the seventh 
player—an artist, 

Since scientists generally can't do 
arithmetic any better than other peo- 
ple, lab computers should be able to 
do it for them. When an unexpected 
question comes up, the lab computer 
ought to double as a pocket cal- 
culator. Our toolbox provides this 
facility within the FORTH language, 
because FORTH can do arithmetic 
very much like any reverse-Polish 
calculator, 

For example, to add 3 to 7 and 
print the result, we can simply type 


17 + 
to which FORTH responds 
10 OK 


( . } is the FORTH command to dis- 
play the top value from the stack, 
FORTH's ability to use any common 
base is often very useful; to translate, 
say, hexadecimal 4AF to base ten, we 


simply type 
HEX 4AF DECIMAL 


Clocks and timers are often useful. 
The command SECONDS instructs 
the toolbox computer to pause for a 
specified period. The time-of-day 
clock may be used (through its device 
drivers) to ascertain or set the current 
time. For example, 


5 47 TIME! 


sets the clock to 5:47. The command 
TIME@ reads the time, leaving the 
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control program TP 
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the cost. , 


ARBA Register: 
the electronic 
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that interfaces with 

virtually any computer onthe 
M market and doesn't cost 
D 3 


more than 
your system. 
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current time on the stack, CLOCKT 
| | using an attractive format. Special 


functions are easy to add; for exam- 
ple, CAL-TIME might print the time 


in California. 

Interestingly enough, our toolbox 

TODAY's just another good reason to be a subscriber to the "clock" is actually a small machine- 
CompuServe Information Service. Because TODAY is a magazine language program. The device drivers 
published free-of-charge for our customers and also offered to for the clock are "driving" a ar 
others interested in the latest developments in the growing pletely mythical device! In practice, 
videotex industry. the clock's device drivers manipulate 
TODAY includes new and current product and service a few bytes of memory in which the 
offerings on the System, technological developments at clock program leaves the current 
CompuServe and in the industry, customer profiles, features on time, but the user is free to believe 
information providers and announcements of special events. An that the clock is a hardware device in- 


side the toalbox| 

Someday we might just install an 
integrated circuit to replace the 
"clock" routine. To do that, we'd 
simply rewrite the device drivers. lf a 
user did not notice the new integrated 
circuit inside the computer, he might 
never know about the new clock cir- 
cuit, 


extensive subject index appears in each issue. 
Ask for a demonstration of the 
CompuServe Information Service at a 
Radio Shack® Computer Center. Videotex 
software 18 available for various brands 
of personal computers, CompuServe 
Information Service, 5000 Arlington 
Centre Blvd., Columbus, Ohio 43220. 
(814) 457-8650 


CompuServe 


The Toolbox Development System 

The toolbox approach lets scien- 
tists apply computers to laboratory 
problems that tend to resist conven- 
tional design and programming meth- 


y; | ods. Moreover, developments in 

IC AI ’ computer technology will substan- 

| tially augment the potential of the 

N | | || toolbox in the next few years. Trends 

S stem 150 | | | in microprocessor architecture favor 
y designs that emphasize the toolbox 

| virtues of modularity and invocation. 

A microprocessor designed specifi- 


A new standard of excellence and > E cally for efficient FORTH implemen- 
price/performance. Motorola 68000 tation, for example, is now under 


processor, large memory, hard HW SN... development, The toolbox relies 
disk and complete system software hesvilu-con In Abundant INDUE- and 
included. dose P 

| output devices, and these, too, are 
Excellent system for business and subject to constant improvement, 
scientific applications, software $ 8 500 Computer toolboxes are also 
development, or personal use. uniquely suited to incorporate new 
Full service is available Including * e wih weil data p advances in integrated-circuit tech- 


i32 bit processor wilh Y6-bil data patha) d 
nationwide on-site maintenance, 256K bytas of memory wilh parity checking nology. New parts can be plugged 1ñ- 
usually within four hours. 


aN iene to the toolbox, often simply by con- 


Video termina! i i " i 
rae Ea ad Escso.smh availa pis necting their pins to the appropriate 


Operaiing syatam, tuli soraan editor, tile signals on the system bus. New device 


Concurrent Corporation can help 
you select the proper configuratian. system with hibrarchial directories 


To discuss your application, please Choice of Pascal, C, FORTRAN, COBOL, drivers are easy to write and can use 
write or call (513) 281-1270. « A wide variety of conhputaliona whe options all the existing toolbox facilities. 
For example, our toolbox currently 


TM TM . 
Co n C LI rre nt includes programs to calculate log- 
Corporation arithms. This job could be performed 
1870 Madison Road Cincinnati, Ohio 45206 more effectively by an integrated-cir- 
cuit arithmetic processor. Physically 
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installing such a device would require 
only a few additional integrated cir- 
cuits. To install the processor in the 
toolbox software, we would write 
device-driver programs to control the 
math processor's operations, These 
programs could be written on the 
toolbox, using: the existing toolbox 
software, and tested by comparing 
the results of the new and old log- 
arithm routines. 

Once a new device has been tested, 
existing toolbax programs may be 
modified to take advantage of the 
toolbox's new capabilities, This 
unusual flexibility suggests that the 
toolbox, designed to apply small 
computers to the scientific 
laboratory, may be a useful tool for 
developing computer systems! The 
toolbox makes no distinction between 
devices that happen to be inside or 
outside its box; everything is handled 
by device drivers. The toolbox, 
designed specifically to control many 
external devices, can also configure 
and control its own internal struc- 
ture. 

The toolbox may, like a snake, 
shed its skin of peripheral controllers, 
using them in the end only to create 
and test a new set of more powerful 
devices. If a better terminal becomes 
available, the old terminal can be 
used to write the new terminal's 
device drivers. An instrument 
designed this way could design and 
test its own successor—in fact, the 
new model could retain many of the 
old machine's parts and programs! 

The toolbox is easy to customize 
and simple to modify. It can revise its 
own language and extend its 
vocabulary to meet the requirements 
of its user, It can be connected to 
many devices and can help test new 
interfaces and new instruments. In 
short, the toolbox is a very personal 
computer. i 
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Skip Sequential: A New File 
Structure for Microcomputers 


] still remember that fall day almost 
three years ago at Ecosoft, when we 
got our first floppy-disk drive up and 
running, Compared to the cassette 
system we had been using, it was the 
greatest thing since fire. It was at that 
point we began to think that the use 
of a microcomputer in serious busi- 
ness and research applications was a 
viable concept. It wasn't much longer 
before we were sure of it. 

Like most disk systems, ours sup- 
porled both random-access and se- 
quential file structures. Depending 
upon the intended function, each has 
certain advantages and disadvan- 
tages. Sequential files use disk space 
very efficiently (an important con- 
sideration even with the increased 
storage capacity of double-density 
drives), but they are progressively 
slower on disk accesses as the file size 
grows. Random-access files are much 
faster on disk access, regardless of file 
size, but they require a fixed record 
length set to the maximum antici- 
pated (i.e., "worst case") size. This 
often results in a considerable amount 
of wasted disk space. 

The purpose of this article is to 
discuss a “new” file structure that we 
developed to help overcome some of 
the disadvantages associated with 
random-access and sequential files. 
The new file structure, which we have 
named Skip Sequential, is based on 
such a simple idea that many comput- 
erists will wonder why they didn't 
think of it, It is easy to use, adds little 
programming overhead, and offers 
significant advantages over conven- 
tional file structures. Although the 
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text discusses Skip Sequential and its 
use in terms of North Star BASIC, we 
have also included listings for Micro- 
soft's BASIC-80. Those familiar with 
BASIC-80 should have little difficulty 
implementing Skip Sequential, 


Sequential and 
Random-Access Files 

Before discussing Skip Sequential, 
it's important to understand the dif- 
ferences between random-access and 


We needed to over- 
come some of the 
disadvantages 
associated with 
random-access and 
sequential files. 
eee O O 222077 — -—-— E — 737 


sequential files. For purposes of il- 
lustration, let's assume that you need 
a program that will store: (1) the 
customer's name; (2) the amount paid 
for an item; (3) the date of the pur- 
chase; (4) the invoice number of the 
sale; and (5) a Flag variable to reflect 
whether or nat the invoice has been 
paid. Let's assume that the variables 
are: 


D = Date Sold 
N = Invoice Number 
A = Amount of the Sale 
N$ = Customer's Name 
F = "Paid" flag 
(F=1 is "Not Paid") 


This data could be easily stored using 


either sequential or random-access 
files, Let's examine these two possibil- 
ities. 


An Example Using Sequential Files 

The program in listing 1 is an ex- 
ample of storing data with sequential 
files. It is assumed that the values of 
the variables were determined else- 
where in the program. (1f these were 
actual subroutines, the END state- 
ments would be RETURNs.) Line 230 
opens the file to be read, while line 
240 looks for an end-of-file mark us- 
ing the TYP command, In North Star 
BASIC, a unique type will be associ- 
ated with the data: if it is a string 
variable, TYP returns a value of 1; if 
it is a numeric variable, TYP will 
equal 2; and, if it is an end-of-file 
mark, TYP returns with a O. If line 
240 finds that TYP is not equal to 0, it 
falls through to line 250 and reads the 
data in the file into a set of dummy 
variables, (Dummy variables must be 
used so that we don't destroy the new 
data that we want to add to the file.) 
Once the end-of-file is found, the 
branch in line 240 is executed and we 
write the new data to the file (line 
270). 

Note that as new transactions are 
entered, more and more time is spent 
in the loop formed by lines 240 
through 260 looking for the end-of- 
file mark. Because sequential files re- 
quire that the entire data file be read 
before any new data can be written, 
the time lost looking for the end-of- 
file is a major limitation of sequential 
files. On the other hand, a sequential 
file is a "dense" file (i.e., there are no 


wasted gaps in the file). Each new 
piece of data is tightly packed against 
the previous piece of data, so disk 
space is used very efficiently. How- 
ever, the programmer must decide be- 
tween optimal use of disk space or 
faster operation: a choice that usually 
dictates use of random-access files. 


An Example Using 
Random-Access Files 

Listing 2 presents the same type of 
program as that shown in listing 1, 
but using random-access files. A ma- 
jor difference between the two pro- 
grams is that random-access files 
must use a fixed record length (i.e., 
each transaction will use exactly the 
same number of bytes in all instances). 
The programmer must decide this 
length, and in making that determina- 
tion needs to know the following: 
how many bytes are required to store 
a numeric variable; how many bytes 
should be allocated to store string 
data (including any "overhead" bytes 
associated with such string variables); 
and how many numeric and string 
variables will be used in each record. 
In our example, we use four numeric 
variables (D, N, A, and F) and one 
string variable (N$). 

The first task is to determine how 
many bytes are needed for each float- 
ing-point number stored in the nu- 
meric variables. For North Star 
BASIC, this can be determined by the 


following equation: 
B = (P/2) +1 
where: 
B = the number of 
bytes in a 
floating-point 
number 
P = the precision 
of the BASIC 


For the standard version of North 
Star BASIC (8-digit precision 
BASIC), each floating-point number 
requires 5 bytes. 

To determine the requirements for 
the name field, the programmer must 
decide on a string length that will be 
long enough to hold most customer 
names, but not so long as to waste 


Listing 1: This routine, written in North Star BASIC, adds a record to the end of an ex- 
isting sequential file. 


100 REM wie emer eee dese 


* ERE TRITUM eye PE Pe cy m m Ü R0 8 
110 REx This is an example of a sequential fila for Worth Stac DOS 
120 REM and Bagic 
130 REM 
140 REM 10-15-80 
150 REM Purdum 
140 REM Ecosoft 


mee This dii "rre ipd as a subroutine where the values of the 
variables are determi 

a oe ned before antering it. 

220 


REM 
230 OPEN #0, "BYTE"\AEM 
IF TYP(0)20 THEN 270 
READ €0,01,N1,41,81%,F\REM 
460 GOTO 240 
270 WRITE #0,D,4N,A,N$,P\REN 
280 CLOSE 46 
{"END"\ERD 


Activate file 
Read dummies if data present 


Found E.0.F.,write new values 


Listing 2: This routine adds a new record to a random-access file. The number of 
records in this file is stored at the beginning of the file and updated after each write 
operation. 


100 REM seeeserces2 dup ccm gat oe generc 


210 REM This is an example of a random access file for Worth Star 
120 REM DOS and Basic 

130 REM 

140 REM 

150 REM 10-15-60 

160 REM Purdum 

170 REM Ecosoft 


180 REMemauoaeaewewaaarera m ur BE SUC UP UN UD UV UR: REGE CONF E FESS SSUES EJUS NO ALES RE UD CE CD Er a rer aS See 


190 REM This prograw is also treated as a subroutine where the values 
200 REM of tha variables are determined before entering it 

210 REM 

420 REM 


230 OPEN $90,"BYTE" 

240 READ BOÓ,RXREM 

250 WRITE 801(52*R*5],D,N,A,N$,F 
260 ReR*l1XREM 

270 WRITE €t0430,R,NOENDMARK 

280 CLOSE #9 

290 END 


& contains 4 of records on disk 


Update record count 


Overhead 


Variable Type 


Numeric t 
Numeric D- 
Numeric 5 
String 30 

5 


Numeric 


Totals: 50 
Record Length: 52 


Table 1; To calculate the fixed record length for a random-access file, simply sum 
the number of bytes required by each variable (or field) within a record. 


Having determined the fixed record 
length, the programmer can proceed 


unnecessary disk space, In our exam- 
ple, we selected 30 bytes for the name 


string (N$). It should be noted that 
North Star BASIC requires 2 over- 
head (or housekeeping) bytes for each 
stríng that is less than 255 bytes long 
(3 bytes are required if the string is 
longer than 255 bytes). We can now 
determine the fixed record length for 
the random-access file, as shown in 
table 1. 


to write the program (see the example 
shown in listing 2). We have assumed 
that the programmer has written a 0 
(zero) to the file tor R (the variable 
that informs the program of how 
many previous transactions have 
been written to the disk). Since R is a 
floating-point number, the file has 5 
bytes in it before it is even used. The 
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percent sign (%) in line 250 of listing 
2 is interpreted to mean "jump the 
follawing number of bytes” and write 
the new record. If this is the first en- 
try, the program will jump over 0 X 
52 bytes, plus 5 more bytes. Since 0 
X 52 is D, the program jumps over 5 
bytes (jumps over the R variable) 
and writes the new data. Line 260 in- 
crements the record count in R and 
writes the new value of R at the 
beginning of the file (the 960 says to 
jump over 0 bytes, hence rewriting 
R). The NOENDMARK command in- 
forms the interpreter not to write an 
end-of-file mark after updating R. If 
the end-of-file mark was written after 
R, the program would think that the 
file ended after the first 5 bytes. 

The advantage of random-access 
files is that we don't have to read 
through the entire file to perform a 
write operation. By simply reading R 
and jumping the correct number of 
bytes (lines 240 and 250 in listings 2), 
we know exactly where the new data 
should be written, There is a price to 
pay for the increased speed, however. 
If a customers name is "W, Oz", 
which is only 5 bytes long including 
the blank, we must still allocate 30 
bytes because of the fixed record re- 
quirement of random-access files. We 
have wasted almost 50% of the 
record space, a circumstance that is of 
particular importance when working 
with the smaller capacities of S-inch 
floppy disks. Even the end user might 
get a little cranky if he knew that half 
of his disk space was going to waste. 


Skip Sequential: The Best 
of Both Worlds 

The main advantage of a Skip Se- 
quential file is that it has the same 
speed as a random-access file, but 
does not require the use of fixed 
record lengths. This means that it can 
write data to the disk with the same 
speed as random access, but does so 
without wasting disk space. If a 
customer's name is 5 bytes long, it 
will use only 5 bytes. We've been us- 
ing Skip Sequential for almost three 
years and have virtually eliminated 
sequentia) files from our program- 
ming choices. In all but the most 
trivial cases, Skip Sequential beats se- 
quential files, hands down. 
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Listing 3: Initializing a Skip Sequential file requires that a single number be written to 
the file. Since this number will serve as the file byte counter, and is itself 5 bytes long, it 


is set ta 5 on inttialization. 


REESE Reh eee TS eRe ee ee: 
Initialization routine for Skip Sequential prior Lo use 


10-15-80 
Purdum 
ggoBoft 


160 REMummwnasssma mm meri min OA QR UAR UR UR LARA RA CR D RAE RR UL TU E RTT UE D T 9 RO UR RR IN UD n mn 


REM 


REM 
210 REM 


REM 
OPEN 10,*BYTE" 
EH 


266 
270 END 


Skip Sequential is easy to use and 
requires little programming over- 
head. Essentially, it is a random- 
access file with a fixed record length 
of 1 byte: all we have to do is keep 
track of the number of bytes already 
written to the file. To this end we 
must provide a byte counter when the 
file is initialized (before using Skip Se- 
quential). The program in listing 3 il- 
lustrates this process. 

When preparing a file for Skip Se- 
quential, you must first write a single 
number to the file. The value of that 
number depends upon the number of 
bytes required for a floating-point 
number, North Star BASIC, for ex- 
ample, uses 5 bytes For such numbers, 
so X in line 240 of listing 3 is set to 5. 
Line 250 writes the number 5 to the 
file, and the program ends. Why do 
we have to write this number? Since 
we must keep track of the number of 
bytes written to the file, and the 
counter is a number which is 5 bytes 
long, 5 bytes are written to the file 
when we write the byte counter in 
line 250, The program in listing 3 has 
done what it's supposed to do: keep 
track of the number of bytes in the 
file—exactly 5, Having initialized the 
byte counter, we are now ready to 
use the file. 

The program in listing 4 can be 
used to implement the sample pro- 
gram discussed earlier, Line 240 reads 
the byte counter, while line 260 says 
to “skip over" B bytes and then write 
the new data to the disk. The first 
time through, B will equal 5 bytes, 
since only the byte counter is in the 
file. Note that North Star BASIC 
“skips” with respect to the beginning 


This program write a single number to a SS data file, the value 
of which ig equal to the number of bytes/flcating point number. 


We're aBSuping B-digit precision 


of the data file; some operating sys- 
tems may do this with respect to the 
disk head after reading B. If this is 
true, the byte counter must be in- 
itialized to O in listing 3. Once the 
skip is performed in line 260, the new 
data is written to the disk in the con- 
ventional manner. 

Disk space is saved through line 
270, which sets L equal to the length 
of N$. Line 280 increases the byte 
counter to reflect the number of bytes 
written to the disk. Since there are 
four numbers of 5 bytes each, this is 
added to B, plus the length of the 
string, L, plus the 2 overhead bytes 
associated with each string. If the 
name were "W, Oz", L would equai 
5, and the total number of additional 
bytes would be 27. The byte counter 
would reflect 32, the total number of 
bytes in the file (27 new bytes plus 
5 for the byte counter itself). Line 300 
then writes the new value of the byte 
counter to the beginning of the file. 

Note what happens in listing 4 
when a second entry is made to the 
file, Line 240 returns with 32 in B. 
The program then skips over 32 bytes 
in line 260 and writes the new trans- 
action in the proper place in the file. 
The disk-write operation is actually 
performed faster than the random- 
access example given earlier, since B 
does not have to be calculated, Fixed 
record lengths are not used, so we 
save the difference between the actual 
string length and the worst case string 
length that would have been used 
with random-access files. As the file 
grows longer, the savings can be 
substantial. 

It is quite simple to read the file 


Listing 4: New records may be added to a Skip Sequential file with this routine. The 
length of each record varies with the length of NS, the string variable containing a 


customer name. 


REM se ene se 282788 nnna nese er 


REA 
REN 


REM 
REM 
REM 
REH 
REM 


10-15-80 
Purdum 
Ecosoft 


EEFE SRETNE £o | SS VEE AAS AASV S a 


This is an example of a Skip Sequential file for North Star 
DOS and Basic 


180 REMonmsenmaumuwuwemumumncENEEEGSCIDEXETUENNZENWENHENNEZEEASERSCIGWIANSZEEZEASESMEGERX 


REM 


OPEN #0,°BYTE" 

READ #0,8\REM 

REM 

260 WRITE £043B,D,H,AÀ, NS, EXREM 
LsLEN(NS) 

280 BeBR*(5*4) *L* 2XREM 

REM 

300 WRITE $0$0,B,NOENDMARKAREM 
310 CLOSE 40 

END 


Thia peogeam is also treated as a subroutine where the values 
oE the variables are determined before entering it 


B contains è of BYTES written to disk 
Skip over the bytes already on disk 
Up 8 by number of new bytes written 


Now update byte counter 


Listing 5: Each record of a Skip Sequential file is read by calculating the individual 
record lengths as they are read and adding this value to the current byte count. 


100 REMmswwwawmmuwemnmummusEEMWEHIAWUGGGXSBTESTEEBREWEWEEWENWEMNNNNMNENRERENODSESAES-A 


110 REM 
120 REM 
REM 
REM 
REM 
REM 
REM 


REM 
REM 

210 REM 

DIM N$(30) 
E»5XREM 

REM 

OPEN i0,"BYTE" 
READ 80,B 

270 READ $0,D,N,A,N$,F 


L*LZN (HS) 

EwE* (5*4) TL+? 

IF ECB THEN 270 
INI°END OF LISTING" 
CLOSE #0 

END 


339 
340 


using sequential techniques. An ex- 
ample is given in listing 5. Note that E 
is equal to 5 in line 230. By using this 
variable in the same manner as B in 
listing 4, a comparison of E and B (as 
in line 310) is equívalent to testing for 
an end-of-file mark. Since E is up- 
dated in line 300, we know that we 
have read all of the data in the file 
when E is equal to B. 

The program in listing 5 does point 
out one potential problem. In those 
cases where N$ might be empty, line 
270 expects to see an NG in the file. 
The simplest way to avoid a type 
error on a read operation is to set N$ 
equal to one blank before writing it to 
the disk in listing 4. While this does 
waste 3 bytes, the loss is trivial com- 
pared to the other savings of the Skip 
Sequential method. 


10-15-80 
Furdum 


Ecosoft 
REM 22 see ee 2 memini mi rm OE BSS 2S DEUM EMIAZALCIIETCIAUM BPO SSE ND GE URCECR GNO Sees 


This program reads a Skip Sequential file using Nocth Star DOS 
and Basic 


Must set a variable, E, equal to the number 
of bytea per floating point number. 


1D, TABCIO) N, TAB( 20) A TABL30), NS,TAB(655),F 


Updating a Skip Sequential File 
Another advantage of Skip Se- 
quential over sequential files is that 
they can be updated almost as easily 
as random files. Suppose that we 
want to use the flag variable (F) to 
reflect whether or not the transaction 
is paid. Assuming the F equaled 1 
when the transaction was originally 
written, we now want to update it to 
a paid status. We will further assume 
that the new value of F will reflect the 
date it was paid (although it could be 
a check number or any other numeric 
data). Listing 6 contains an example 
of updating a Skip Sequential file. 
Line 250 again sets the end-of-file 
counter, E. Lines 270 through 310 read 
the data and update E. Line 330 asks 
if this is the proper invoice number. If 
it isn't, line 350 is executed: this tests 


Circle 259 on Inquiry card. 


MAR. SPECIAL SALE OW PREPAID DADERS 


(CHARGE CARDS COO OR PDS NOT AVA 
MIK0S WIRE WRAP PROTOTYPE BOARD. BOOM FOR 5 
REGULATORS, GLASS FILLED EPOXY, $100, OVER 3000 
HOLES. PLATED THROUGH HOLE, ALL EDGE CONNECTOR 
PINS NUMBERED AND LABELED. 

PEOD ,....... 827.85.  5F0R........ $129.85 


[2 E n ee 9*5» 5 à P ep ewes aere ea hu 


am] CALIFORNIA COMPUTER SYSTEMS 
$100 
2032 32K STATIC RAM A & T 200 NSEC 
2055 64K DYNAMIC RAM AAT 
2200 5-100 MAIN FRAM A AT 
2422 FLOPPY DISC WITH CP/M 22^ 
280104 280 CPU A & T 
217104 4 SERIAL 1/0 A & T 
RTIRA 2 SERIAL, 2 PARALLEL A & T 
£7204 4 PARALLEL AST 
PROTO BOARDS WW 


APPLE PRODUCTS 
711344 12K ROM/PROM 
74248 CALENDAR/CLOCK 
14404 PROGRAMMABLE TIMER 
14704 A TO O CONVERTER 
14904 GPIB (IE 488) (INTERFACE 
77)0A ASYNC SERIAL 
TTA SYNC SERIAL 
17204 PARALLEL STANDARD 
11208 PARALLEL CENTRONICS 
TB118 ARITHMETIC PROCESSOR W/DISC 
TA1IC ARITHMETIC PROCESSOR W/ROM 
75004 ww BOARD 

7510A SOLDERTAIL BOARD 


diii imas 
me PA 
$100 PRODUCTS 
[8-2 280 PROCESSOR BOARD 


$629 00 
$548 95 
$3793 95 
5129 95 
$249 95 
$291 95 
$305.95 
3214 95 

$39 85 


$68 50 
$106 95 
$98 50 
$105 95 
$265 95 
8325 95 
8153 95 
396 95 
59895 
8342 95 
$342 95 
$22 95 
$23 935 


MICROCOMPUTER PRODUCTS 


KIT $198.95, AGT $269 95 
WBIC 64 x 16 VIDEO, PCBO $32 95 
KIT 3153.85. A& T 5199 95 
¥B2 80 CHARACTER VIDEO 4MH2 

KIT 514595 AGT 3425 95 


104 2? PARALLEL 2 SERIAL PCHD S3? 95 
KIT $15595 ABT 5194 95 
PH-) 2706, 2716 PROGRAMMER BOARD 

KIT 513595, ABT S1B5 95 


APPLE PRODUCTS 
AID SERIAL/FARALLEL INTERFACE 


KIT 512595 Aa? $145 95 
A810 SERIAL IÜ 
KIT 58795. A ET $37 85 


ARD PARALLEL 10 W/O CABLES 
KIT $67 95 AAT. $87.95 


| WINC nc. WAMECD INC. 


BOARDS WITH MIKUS PARTS 


MEM-3 32K STATIC RAM, PCBD 
MIT LESS RAM $95 95 


LfU-2 780 PROCESSOR, PCBD 
KIT LESS HOM $109.95. A& T 


EPM-2 16H/32K EPROM PCRD 


$35 95 
$135 495 


532 95 
$149.95 


$32 95 


AAT 


KIT LESS ROM $6595. AS] $99 95 
| FPB-1| FRONT PANEL PCBO $48 50 
KIT $144 95, AGT $1684 95 


gl 13 SLOT MOTHER BOARD, PCAD $39 95 
$9595. AST $135 96 


* K W B 4 4d «4 4 à b à RB 8 «4 B B 5 à Ü b *? b 6 b O BR À ORB PB OR 9? 8 P3 


III S 


MONDAY-FRIDAY, 800 TO 12 DO, 1 00 TO 5 30 
THURSOA''S, 8:00 TO F00 P M 
(415) 728-9121 
P.O. BOX 965 e EL GRANADA, CA 94018 
PLEASE SEND FOR IC xiSTOR AND COMPUTER PARIS Li51 
VISA or MASTERCHAAGE Send account numb, mbora rrine 
expuation date amd ngn your ode! Appo: poriage wil be aften 
Orders with chech oc money order wii be sant posi paid in Li $ M you are 
nt P QUAM Culfomer plese ute charpe, caifuens chet o postal 
mangy order Otherwise there will be d two-week delay Por Checks 16 
cleat Call ;ezideniz 200 O9» tax Money Dich 30-day guarantee We 
canet accep! returned IL s ital have been seinered to Prices subject to 
change wout notice $20.00 mummm erder. SOO nitet thea m 
arharo os lean $20.00 
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W 


Listing 6: In order to update a Skip Sequential file, each record must be searched until 
the proper one is located. A new value of the same length must then be written into that 
record. 


100 REMssmmmaueuER mmuwaguwGScSOOSU5coERHEUNUENUEASTOUSaSSSSENNESRBREZICIIOSSSREI 


r X 110 REM This program updates a variable in a Skip Sequential files using 
j 120 REM North Star DOS and Basic 
130 REM 
140 REM 
150 REM 10-15-80 
EM Pur dum 
GUARANTEED LOWEST PRICES! E S 


To celebrate our opening, we are 


160 REMzwzwenazTh:sIWG&OPENENEMNOEUWEXLLX IOC—ONCICONGSSERRNMOSSRRAREAEEGAaunrtunncc 


matching any advertised price. Just 190 REM This program assumes we want to aet the flag variable, P, to 

show us the ad. 200 REM equal the current date, which is held in variable Y. The trans- 

, = 210 REM action to be updated has an invoice number that must match Nl. 

ORDER TOLL FREE - outside wi E ERES 

a - = 240 DIM N& (30) 

1 800 826 1589 250 E*5\REM Must set a vaciable, E, equal to the number 

260 REM of bytes per floating point number. 
ACCESSORIES 270 OPEN #0, "BYTE" 

280 READ #0,8 

Moms Expansion Chassis n dom [| 290 READ 10,0, n, A,Ns.? 


* Programs for Appie, Commodore TAS and amy CP/M 
compular 


Quoted prices valid tor atock on hand and sub- 
ject la change without prior nolice. 


Call tor prica information: 


Printers - Epson, Okidata, Microline, NEC, 
C ITOH, Qume, Diablo, Anadax, IOS, MPI, 
Microtek, Printek. 

Monitors - Amdek, Sanyo, Hitachi, NEC, 
Kaga/TSK 

Modems - Novatian, Hayes. 

Disk Drives - Percom, Corvus, Morrow, CCS. 
etc 

Plotters - Watanabe. 


Ask for our FREE catalog. 
For Sotlware see our othar ad, page 378 


EFTE 
e Wisconsin rmsidants - pod 4% sales tax 
a Forhgn orders - please add 15% 
e AGd 50 for shipping per soltwara and 
smali item. Call regarding others 
We Welcome 
« iru, MarlerChargs - (Add 4%) 
* Chacis (Allow 1-2 weeks for clearing) 
a CDD (Add 456} 


TOLL FREE - Outside Wisconsin: 
1-800-825-1589 
Fo Technica! into & in Wisconsin: 
716-848-2322 
Oryx Software 
P.O. Box 1961 © Wausau, Wi 54401 
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220 OPEN nR”, el," "BYTE", B: REM 
230 REM 

240 FIELD 91,8 AS Y$ 

250 M*1:REM 

260 LSET YSsMKDS tM) 

270 PUT P1,1:CLOSE @1:END 


for an end-of-file condition. If we 
haven't read all of the data, we go to 
290 and read some more. lf the prop- 
er match is in 330, control is sent to 
430 to write today's date (assumed to 
be in Y) in place of F. Note how this is 
accomplished. Upon finding a match 
in 330, E contains the number of 
bytes read thus far, Since F is a 5-byte 
number, we need to back up 5 bytes 
before writing Y in place of F. For this 
reason, five is subtracted from the 
variable E in line 430. The rest of the 
line writes the date, Y, with no end- 
of-file mark, to the file. We are, of 
course, assuming that Y is also a 
number. 


CPS Multifunction 199. DO 300 L=LEN (HS) 
Mountain Music System 395.00 310 EsE*t(5*4) 4L-2NREM Update number of bytes read, variable E 
Munn da STR ETa 
cuntain Cioc = ' ? 
su araia SD 2000 195.00 Ms ^x Nl THEN 430^.REM Is it the one we're looking for? 

* . 
CCS 12K ROM/PAOM Board 99.00 350 IP E«B THEN 290\REM Compare to B to see if we've read all bytes 
rhe A ee, pec! AR 360 IMC"CANNOT FIND A MATCH FOR INVOICE NUMBER",N 

arial Asynch Bos ' - 370 CLOSE ¢0 
VDTRAX Tyree nM 375 00 380 END 
ADALAB Package 495.00 390 REM w***«s****t — Update Plag  *rteseesesa 
003 Oater . 49 00 400 REM Since F ie the last variable read and E con- 
+h naa -- 410 REM tainB the number of bytes read, back up S 
ABT Barwand 195 00 420 REM bytes and wcite the date paid. 
ABT Cath Box 295 00 430 WRITE #00 CE-5) e Y ,NOENDMARK 
ABT Pascal Tools | ar i 75.00 440 CLOSE #0 
Scilronic Ramete Contraller 249 00 450 !*INVOICE MARKED 'PAID' WITH TODAY'S DATE. "NI 
Scilroaic Energy Walcher | Ph 349. 00 460 END 
je Fon ged ao - j A" 
plescops {yout Apple as an Uscilfos 5 
dou rw = "m - i > F a a ^ L] a 
Vim Enhance h Hen P 7: Microsoft BASIC-80 version of the initialization routine for a Skip Sequential 
& D Enhancer 015.00 ilg 
Vitax Characior Sats 28 ° 
ise) vA, “nine gi 100 REMsmmmwumumeumaustumESEERMEGEUENEEGZEZKEEESSMEEUSEESSEAEEMAEMMEXEMENAEANMEGNANMEEANEESGSEZREXZ 
Joysticks 4 59.00 110 REM Skip Sequential files For Digital Research's CP/M operating system and 

P q P g SY 
e bed rhe 120 REM Microsoft's Basic-80. 
SSM A10 s/p wtartace + cable 195.00 ac Las 10-15-80 
Scott instrament VET (2) 795 00 
UM HI CES ai 
ALF Music 28 a ERA TR abaan aaien CE alaih GS GR aaa aaa aaa 
ALF Game |/0 16 00 170 REM 
rer o dd io 180 REM The function of this program is to initialize the data file 
Mri: : 14.55 190 REM called BYTE for use as a Skip Sequential data file. It assumes 
j 200 REM double-precision numbers are used in the data file. 
210 REM 


A random file with a Fixed racord 
length of 8 bytes. 


One record will be in it 


Skip Sequential for BASIC-80 

We have also included a program 
similar to the above but modified for 
Microsoft's BASIC-80, The program 
listings are similar to the North Star 
BASIC versions, but the differences 
between interpreters do require some 
changes. 

One of the major differences be- 
tween North Star BASIC and BASIC- 
80 is that BASIC-80 requires that 
record length be given when the file is 
opened. Listing 7 shows how a Skip 
Sequential file is initialized using 
BASIC-80, Since we use dollar 
amounts as one of the variables in the 
data file (i.e., A), the programmer will 
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Listing 8: BASIC-80 routine to add a record to a Skip Sequential file. Note that this 3 
routine uses an 8-byte record length instead of the 1-byte length used in North Star M | ks all 
urne TI stocks ‘em 


nn) l'or 'aster ^cli very. 


aaa REN Writing data to a Skip Sequential data File 
l REM ic- 
110 REM erano Pase» Ask about our" OED” discounts. 
140 REM Purdum, Ecosoft VISA and MasterCard orders accepted. 
150 REM 10-15-80 
160 REY ene ewes ee ee 8 ROSCA SAE SESS ESSSESSE SESE SVS Ewe REST VIDEO TERMINALS 
170 REM VT 10O DECsrnpe.... issues D 
- wT 101 DECsrape + OREM pae e op pap IM REA teqq 
180 REM The function of this program is to write the data to the SS file VT 131 DECscone ....,... en 
130 MM called BYTE, It assumes values are given upon entering the routine. DT occ neo ri e 
ADM 5 [dumb woth vug ateributest., 
210 REM ADM 21 (two pags bufar) sence 
220 IP LEN (NS FS THEN NSeSSPACES(B):REM If no name wanted, write 8 blanks Jat apoio oe 
TI S40 ( bu Hwrk annaran 
240 REM Begin file write TI “insight Saves TO” personal term, 
250 REM Hareltine Executive BO Model 20 .,,., 
260 OPEN "R°,#1,°BYTE”,8:FIELD B1,8 AS Y$ 1410 VHanetting dumb terminal) os. 
270 REM 1421 (Conn 580 & ADM 3A comp] 
280 GET #1, 1:USCVD(Y5) :U=INT(U) : REM Get # of records already in filein U ty "es o Na eai 
290 UsU*L:REM Up counter 1520 fex Nered, printer porti noros. 
300 REM qae rd campana) d 
310 LSET Y¥5= reine Exysrit 
ST Dam MKD$(D)1PUT #1,U:REM Write à new one, D GRAPHICS TERMINALS 
330 LSET YSsMKDS(N) :PUT #1,U:REM Another one, N VES ECL noun 
340 U»U*1 ADM 3A with graphic pkg... ib 
350 LSET YS*MEDS(AI) :PUT &1,U: REM Yet another,A ADM 5 with graphics pkg. causes = 
360 UseU*] 300 BAUD TELEPRINTERS 
370 REM *** Now find how many recocde needed for N5 *** wp Fol 2 ep 
LA 36 DECwiter Wy 
390 IP LENINS)/B»INT(LEN(NE)/8) THEN XeINT(LEN(MS)/8)*1 ELSE X=INT(LEN(NS) /8) Tetetype 4330A AG Leere 
400 REM Tretvpe d390AARK Lees eese 
410 LSET YSzMKDS(X):PUT #1,U: REM Save number of records, X eter all ier i RR m 
420 REM sian Hacer i tte tet teres rin esti 
z table 
PP ann —" Now write N5 as H-byte records pu Y 
450 LSET YS»MID5(N$,8*J-7,8) TI 705 Iport/bubhile/h i, coupler) o 
460 PUT #1,7+0 T) "*irmight Series 10/1" pers. term, ... 
470 NEXT J 600 BAUD TELEPRINTERS 
Eman MOCBO cc vterccavennasterisantunstons otto 
480 REM LE a25 KSF MDAC asesssssaia 
490 Us0+x% Ti 825 KSR pkg, sararae 
500 Px1:REM Add flag variable, Feisactive T! 840 RO impact cessus inier « 
eer AEn en — 
530 LSET Y$eMKDS(U):PUT #1,1:REM Update counter for new records added Eman MX 100... B 
340 CLOSE 41 LA 120 RA (receive only) ............ .... 
$50 END LA 120 AA (Form package aae 


Tt 7983 (portabhet Ob eR sat 4 Ea KLE. dih La errr rie 

Ti 765 porn iuit coupler) — 

Ti 787 iporshnimtrrd modem) wou, 

Ti BUG FO impaset aasa aues etat 

u, an ai pkg fae Cire eet srt era rta pn ea e r 

+ ' * L] impari Hart rn y Hb nn dt 

Listing 9: BASIC-80 program to read data in a Skip Sequential file. TI 820 RO SRG, corone trenn "D 
T! B20 KSA impeti se er 

TI Bau KSA pkg, Ce rer A rrer m — 


100 REMmsmmmanaencawnaucsmackmumDSERAEÉ€mneaasamAcAeESSSEAmSIGUOE GR AGAR DA Da Aa CO M ÁR Da Ee 410 ballntc .. .. 
110 REM This program ceads the Skip Sequential file for CP/M and MT perpe 
120 REM Basic-BD Dateprodutts M200 (2400 baud] ....... 
130 REM DATAPRODUCTS LINE PRINTERS 
140 REM 10-15-80 8300 1300 LPM band) . 
150 REM Purdum,ECOSOPT BGOO (600 LPM band) urere 
160 REM sss ese c cme we eeeS SSCS E SOS ERODES SEE SSCS SSAA SESS SALSA SSS pepe 
170 REM This is also treated as if it were a subroutine 2230 (300 LPM drum... 
180 REM 27250 WOO (PM drum Lus 
190 OPEN *R",t1,"BYTE",B:FIELD $1,8 AS Y5 2780 1900 LPM drum]... s 
200 GET #1,1:UsCYD{%$) : REM Get tecord counter in U ACOUSTIC COUPLERS 
210 Re ee Tar e 
220 M=2:REM We want gHecond record Al! 1234 gatas. 
230 GET 8$1,M:DsCVD(Y5) : REM Get date Vedic VÀ 3413 [300/1200 orig) a 
240 Mame] Vadic VA 3434 11200 baud origi 
250 GET 81,À:NsCVD(Y5) : REM Get Invoice number MODEMS 
EE rx RE, — 
14 = M 

270 GET &1,M4:A52CVD(Y$) : REM Get amount GDC 2172-4 (300/1200 baud Bell) .... 
280 M2M*1 Afi 1256 (Vache comparieie) .......... 
290 GET 61,M1X=CVD(Y¥$) : REM Get hyte-lenght of customer nàme in VA 103 [ 300 baud emiademphoni) .,.. 
300 REM terms of B-byte records into X ko roe condicere 

A 3455 (1200 baud oraya 
410 FOR J=l TO X . CASSETTE STORAGE EVSTEMS 
320 GET @1,M+0:NSeNS+Y5;: REN Stuff name in N$ Techiren H16 (mora/loreen),....... 080 
330 NEXT I Ten wis bioreiforiperd wp! wu. E 

" van 81 SUG) «esent reram 1 
340 none ee Bump read counter for N$ length Tichou 822 tauki). 6 
d a a FLOPPY DISK $vsrEMS 

360 GET P1,M:P-CVDIYS) : REM Get flag and we're done Téchtren 950 istors/formerd) ........ 1395 
370 IF M«»U THEN 200 Tachtren 96) laciring) ........ - 1895 
180 CLOSE #1;END “Plassa cali for quote 


probably want to use double-preci- record length of 8 bytes instead of the 


sion numbers. In BASIC-80, 8 bytes  1-byte record in the North Star Distributors, New York, New Jersey and Ohio. 
are required for each numeric vari- BASIC version of Skip Sequential m Sorter ne 

: ; í 516/482-3500, 2 7177, 518/449-5859 
able. Lines 220 and 240 inform the in- (Microsoft BASIC-80 does not allow tua NY AC BOMBAS BOIS 
terpreter that we will be using a fixed a record length of 1). Line 260 con- New Jersey: 201/227-5552 


Ohio: 216/464-6888 
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verts the value of M into a string for 
writing to the disk. This is essentially 
identical to the use of random-access 
files in North Star BASIC to this 
point. 

Listing 8 illustrates how the data is 
written to the Skip Sequential file. 
The only unusual part of the program 
occurs betweens lines 390 and 480, 
Line 390 makes the name held in N$ 
an even multiple of 8 bytes. The value 
of X tells us how many multiples 
there are, and since we need to know 
this X value later to read N$, line 410 
saves it in the file as part of the trans- 
action. Lines 440 through 480 save N$ 
to the disk as 8-byte records. The re- 
mainder of the program is the BASIC- 
80 equivalent of writing the flag vari- 
able and the updated record counter. 

Listing 9 is the program to read the 
Skip Sequential file. The only unusu- 
al segment is the reconstruction of N$ 
in lines 310 through 330. The updat- 
ing need not be discussed, since it 
would be identical to updating any 
other random file in BASIC-80, 

Several improvements could be 
made to the BASIC-80 version. For 


or diskette model numbers. 


Bend for our free 145-page guide. One handy 
book covers entire DP and WP industry usage 
of mpdnelic memory media How can you do 
without It? 


NASHUA 


COMPUTER PRODUCTS DVISION 
Nashua Corporation Dept. A3, 
Nashua NH Q306t 


We make everything to fit anything 
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Just aur iittlg effort lo remove some of [he vast confusion 
fom the data processing, word processing and office products word You 
can match up hardware modal numbers with disc cariridges, tlisc packs. 


example, X could be “packed” with 
the date, given the double-precision 
numbers of BASIC-80 and the fact 
that X will never exceed four in the 
sample program. We also think that 
there may be a way to trick the inter- 
preter into accepting a 1-byte record 
length instead of 8 bytes, but we 
haven't experimented sufficiently. 
Still, Skip Sequential can save disk 
space over conventional random- 
access files, albeit the savings aren't 
quite as great. 


Concluding Thoughts 

Skip Sequential files do offer many 
advantages to the programmer and, 
indeed, the end user. In general, Skip 
Sequential files may be used for the 
following: in almost any application 
where ordinary sequential files are 
appropriate; in any situation where 
data is archival in nature (e.g., data 
backups, transactions, or historical 
entries); and where only limited up- 
dating is required (e.g., setting flags). 
As a general rule, Skip Sequential 
strings cannot be updated unless the 
new and old string lengths are the 


ira ed 
Wer bcm d etia. 9 OO SA 
Vu Kt pod, 25g * * ^y 
Au? yt Tor Vike GPOCS LR EA 
Kp aa VS 


Circle 433 on inquiry card. 


A Message 
to our Subscribers 


From time to time we make 
the BY TE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 
material about their products. 
We take great care to screen 
these companies, choosing 
only thase who are reputable, 
and whase products, services, 
or information we feel would 
be of intarest to you. Direct 
mail is an efficient medium 
For presanting the latest 
personal computer goods and 
services to our subscribers, 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 


same. For this reason, data sels that 
require frequent updating, such as 
mail or customer lists, are better 
suited to random-access files. 

Finally, Skip Sequential files can be 
used in a way that simulates ISAM 
(indexed-sequential access method) 
files. For example, if a separate file 
holds the byte-counter values that 
exist for the first entry of each month, 
those byte-counter values can be 
read first and used to jump to the first 
entry of the month in the Skip Se- 
quential file. This will further en- 
hance the speed of data retrieval, 

While the documentation for the 
Skip Sequential method has been 
copyrighted, and we have applied for 
a trademark on the name, I encourage 
you to make use of the files. If you 
plan to make commercial use of the 
Skip Sequential method, l'd ap- 
preciate it if you would contact us 
first, M 
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information of interest to 
them in the mail. Used are 
our subscribers’ names and 
addresses only (no other 
information we may have is 
ever given}. 


While we believe the 
distribution of this 
information is of benefit to 
aur subscribers, we firmly 
respect the wishes of any 
subscriber who does nat want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request ta 
BYTE Publications Jnc, Attn: 
Circulation Dapartment, 

70 Main St, Peterboraugh NH 
03458. Thank you. 


Programming Quickie 


Finding Words That Sound Alike 


The Soundex Algorithm 


Jacob R. Jacobs 
1903 Fordham Way 
Mountain View, CA 94040 


The name I am searching for is "Johnson." But is it 
spelled "Johnson," "Johnsen," "Jonson," "Jonsen," or 
"Johanson"? The Soundex algorithm can help find words 
that sound alike by reducing a string to a Soundex code 
string consisting of a letter and up to three digits. 

Alphabetic strings that sound alike generate identical 
Soundex code strings. The Soundex system is used in the 
Whatsit data-management system (from Computer 
Headware, POB 14694, San Francisco, CA 94114) that 
runs on the Apple, but the program presented here is my 
own. In the Whatsit program, you can ask, "WHAT 
SOUNDS (LIKE) JOHNSON?” Whatsit then lists every 
word it "knows" that sounds like the word “Johnson.” 

The Soundex algorithm was recently described by 
P.A.V. Hall and G.R. Dowling ( "Approximate String 
Matching," ACM Computing Surveys, 12, 4, December 
1980, p. 388), and it works as follows. We will call the 
entry-name string E$ and the reduced output code string 
R$. The first character of R$ is merely the first character 
of E$. The remaining letters of the E$ string are replaced 
by their group code numbers as shown in table 1. Then 
all zeros are removed, and consecutive occurrences of the 
same digit are reduced to a single digit. Finally, the code 
is truncated on the left to leave one letter and up to three 
digits. 

The Soundex program in listing 1 is written in 
Applesoft BASIC. To simplify conversion to other 
BASICs, 1 will give examples of the Applesoft MID$ and 
LEFTS functions. A$- MID9$(B$,6,4) will set the string 
variable A$ to a four-character substring of B$ starting at 
the sixth character. A$ —LEFTS$(BS$,2) will set A$ to the 
first two (i,e., leftmost} characters of BS. 

The Soundex subroutine beginning at line 1000 of 
listing 1 will accept the input string E$ and return the 
reduced-code string R$, and it will throw away 


nonalphabetic characters. Lines 10 through 40 dimension 
the arrays E$ and R$, which are used for demonstration 
purposes only. The array W(N) is initialized to the group 
number corresponding to the Nth letter of the alphabet. 


Listing 1: Written in Applesoft BASIC, this program accepts a 
character string ES as input, converts it to the Soundex code 
string R$, and prints out all words that have the same code 
string. 


10 J = D 

20 DIM 2d R$(99) 

30 DIM M(26) 

N FOR I = 1 TO 25: READ M(I): NEXT 

50 PRINT : INPUT "INPUT STRING: ";E$: PRINT 
60 GOSUB 1000 

70d 2 J +1 

BO R$(J) s R$ 

90 E$(J) = E$ 


100 FOR M = 1 TO 

110 IF AS{M) = p ii PRINT E&(M) 
120 NEXT 

130 GOTO 50 

1000 REM SOUNDEX SUBROUTINE 

1010 L = LEN (E$) 


1020 3$ = "" 
Kerala R3 = aaah (E$,1) 
104 


1050 IF r € 2 THEN RETURN 

1060 FOR ft = 2 TOL 

1070 C = ASC ( MID$ (B$,1,1)) 

1080 IF C < 65 OR C > 90 GOTO 1120 

1090 C=C - 64 

1100 W = W(C) 

1110 IF W¢ > 0 THEN S$ =z 3$ + CHR$ (W + NB) 
1120 NEXT 

1130 L = LEN {S$} 

1140 IF L x 0 GOTO 1210 

1150 FOR 15 1 TOL 

1160 C = ASC ( MID$ (S$,I1,1)) 

1170 IFC < > ST THEN R$ = R$ + MIDS (8$,I,1) 
1180 ST x C 

1190 NEXT 

1200 IF LEN (R$) > 5 THEN R$ = LEFTÀ {R$,4) 
1210 RETUAN 

1220 DATA 0,7,2,3,0,1,2,0,0,2,2,1,5,5,0,1,2,6,2,3,0,1,0,2,0,2 


] 
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For example, W(3) contains the number 2 corresponding 
to the assignment of the letter C (i.e,, the third letter of 
the alphabet) to the group 2. This initialization occurs in 
line 40, using the data statement in line 1220, and should 
be done once at the beginning of your main program. 

Lines 50 through 130 form a simple demonstration pro- 
gram that stores each word as it is typed in together with 
its code word, The original word and the code word are 
stored in arrays E$( ) and R$( ), respectively. Each time 
you add a word, the program prints out all words that 
have the same code word, finding them by doing a linear 
search through the code words, 


The Soundex Subroutine 
The Soundex subroutine appears in lines 1000 through 
1220. Lines 30 and 40 are also needed to initialize array 


Qa »tom-D 


Stocking genuine 


DEC computer 
spares 


Spare Parts for: 


DEC POP Computer Family 
DEC Line Printers 
DEC Video Screens 
LS!-11 


Others 


Call Radgo We handle genuine DEC parts manu- 
factured by DIGITAL EQUIPMENT CORPORATION 
We sell at factory prices with FACTORY WARRAN 
TY Radgo is stocked and stalfed to help you with 
your requirements for most general purpose K & M 
series and many COMPUTER SPARE MODULES 
and COMPONENTS We also stock a large assort 
ment of COMPLITER SUPPLIES 


Pargu Sales Co. 


To order or for tree catalog call 
1-800-543-1986 Ohio customers phone 
1-513 752-5880 


3988 McMANN RD CINCINNATI, OH 45245 
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Circle 434 on Inquiry card. 


W. The first letter of E$ is put into R$. If the length of E$ 
is Ô (null string) or 1, then the subroutine terminates (line 
1050). Otherwise each character of E$, starting at the sec- 
ond character, is scanned and its group code is put into 
the intermediate string S$ unless the character is not a let- 
ter or the letter falls in group 0. For example, if we type 
SOMMERSET, when the program gets to line 1130, 5$ 
will contain 855623. Next, consecutive occurrences of the 
same group number will be reduced to a single occurrence 
of that number. Thus the 55 in 555623 will become a 
single 5. When the program gets to line 1200, the string 
R$ will be 55623. Line 1200 truncates the string R$ to four 
characters, becoming $562, which is the code word for 
SOMMERSET. Let's take another look at the steps, 
shown before the execution of each line: 


line S$ HS 
1030 null S 
1130 55623 5 
1200 55623 $5623 
1210 55623 $562 


This algorithm has some serious limitations. Although 
our "Johnson" examples work fine, with the resulting 
code for the different spellings being J525, “phone” and 
"fone" do not give the same code because they start with 
different letters; "Rogers" and "Rodgers" do not work 
because the d is not in the same code group as g. And 
words like "tough" and "tuff" do not translate to the same 
code because g and f are in different code groups. But the 
Soundex algorithm works well for most words and 
proper names. 

To try the Soundex algorithm, enter the program in 
listing 1 and run it. Type in some names. Every time you 
type a new name, the program will list on the screen all 
the words entered that have the same Soundex code. If 
you add the line 


65 PRINT R$ 
the Soundex code will also be printed. 


Applications 

The Soundex subroutine has many applications. If you 
have a card-file program that searches for items by 
matching a “key” string, rather than returning the 
message 


MATCH NOT FOUND 


or some such, your program could jump into the 
“Soundex mode,” look for matches that sound similar to 
the key, and then list them, You could then look through 
the list of near matches to see if the word sought is in the 
list. This short Soundex subroutine can add a lot of 
"Hash" to what might otherwise be a mundane 
program. E 


SYSTEMS 


Multifunction 
Desktop Computers 

The AWS family of multi- 
function work stations 
offer 0.5 megabyte of stor- 
age. These desktop work 
stations are based on the 
16-bit inte! 8088 micropro- 
cessor and carry a com- 
bination of floppy- and 
Winchester hard-disk 
drives in the same encio- 
sure as the processor and 
the display screen. Each 
AWS work station sup- 
ports up to 512K bytes of 
RAM {random-access 
memory} based on 64K- 
byte RAM integrated cir- 
cuits, an 80-character by 
28-line video-display unit, 
and an optional mass-stor- 
age unit. The units can 
function as stand-alone ter- 
minals or as members of a 
local network by means of 
a high-speed data link. 
sharing penpherals and 
databases. 

In single-units, the A/S 
work station ranges in 
price from $3990 to ap- 
proximately $11,500, de- 
pending on optional equip- 


ment. For additional de- 
tails, contact Pauline Alker, 
Convergent Technologies, 
2500 Augustine Dr., Santa 
Clara, CA 95051, (800) 
538-7560: in California 
(408) 727-8830. 

Circie 550 on inquiry card. 


Single-Board 
Computer Can 
Support 56K Bytes 
of Memory 

The Flexi Plus is a 
6B09-based single-board 
microcomputer that can 
accommodate up to 56K 
bytes of on-board RAM 
(random-access read/write 
memory), ROM {read-only 
memory). and EPROM 
(erasable programmable 
ROM) in any combination. 
Flexi Plus features extensive 
serial and parallel VO (in- 


What's New? 


put/output) capabilities, a 
20-milliampere current- 
loop TTY {teletypewriter) 
port, and a universal cas- 
sette interface. When used 
without its 6809 option, 
the Flexi Plus can serve as 
an expansion board for 
most 6502. 6800. or 
6809-based systems. 

Optionally, the Flexi Plus 
can be expanded to if 
clude an IBM-format-com- 
patible floppy-disk con- 
troller that can support up 
to four Sinch drives or 
three 54-inch drives. Addi- 
tional options include an 
IEEE-488 bus controller 
and a fully buffered RS- 
232C communications 
port with programmable 
data formats and transfer 
rates from 50 to 19,500 
bps (bits per second]. 

The Flexi Pius costs 
$320, The 6809 and the 
RS-232C options are avail- 
able for $75 each. Both the 
floppy-disk and the 
IEEE-4BB8 bus controllers 
cost $125, Literature is 
available on request. Con- 
tact Robert M. Tripp. The 
Computerist Inc., 34 
Chelmsford Sr, Chelms- 
ford, MA Oi824, (617) 
256-3649. 

Circle 551 an inquiry card. 


STD Bus 
Controller Card 

The 277805 controller 
card for the STD bus fea- 
tures an BOB5A micropro- 
cessor, 1K bytes of pro- 
grammabie memory, up to 
8K bytes of ROM (read- 
only memory), IEEE-488 
O (input/output) and two 
serial RS-232C parts, and a 
contro! monitor with VO 
subroutines. The board 


costs $650. Contact Zia- 
tech Corp., 2410 Broad St., 
San Luis Obispo, CA 
93401, (805) 541-0488. 


Circle 552 an inquiry card. 


Modular 
Microcomputer 

The Sintel-85 is a modu- 
lar microcomputer training 
system based on the Intel 
8085 microprocessor. It has 
2K bytes of ROM  (read- 
only memory] with ex 
pandable monitor, 256K 
bytes of RAM {random-ac- 
cess read/write memory], 
three programmable VO 
(input/output] ports, a 
6-digit display with both 
address and data fields, 
and a 24-key keyboard 
with eight command keys 
and 16 hexadecimal keys. 

Sinte-B5b can be ex 
panded to include up to 
64K bytes of memory and 
256 VO ports. A wide 
range of expansion and in- 
terface boards are avait 
able, including A/D 
[analog-to-digital and D/A 
(digital-to-analog] con- 
verters, cassette interface, 
an immediate expansion 
board, and audio-visual VO 
ports interface. The im- 
mediate expansion board 
augments the basic system 
with additional RAM, 4K 
bytes of EPROM (erasable 
programmable ROM|, two 
counter/timers, and 44 pro- 
grammed iO lines. It im- 
cludes two 8156 units, 
two 2114 static RAMs, and 
sockets for two 2716 
ROMs. Also available is an 
VO expansion board that 
lets you exercise and 
simulate | instructions, 
external systems operation, 
and program debugging. 
An oscillator lets you oper- 
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ate a small speaker, For 
more details. contact Beth 
Belkin, Government of 
Israel Trade Center, 350 
Fifth Ave. New York, NY 
10118, (212] 560-0661, In 


Qu 


= 
— 


israel, contact Sintel Sys- 
tems Ltd., 13 Ovadia St, 
POB 9209, Haifa, Israel 
34564, (04) 334944; Telex: 
46400 BXHA IL, ext. 8] 34. 
Circle 553 on inquiry card. 


Business System 
Has Three Z80s 


The ARC micro is a small- 
business microcomputer 
system with three separate 
280 microprocessors: the 
system processor, the disk 
processor, and the terminal 
processor, The system sup- 
ports two 54-inch Wim- 
chester disks for a total of 
20 megabytes of formatted 
storage and four 5'A-inch 
double-sided, double-den- 
sity floppy-disks totaling 3,2 
megabytes of storage. Sys- 
tern memory is expandable 
from 64K bytes ta 256K 
bytes. The terminal proces- 
sor controls all video-dis- 
play units, printers, and 
communications links with 
the system processor, 
which frees the systern pro- 
cessor from interrupts and 
increases communications 


throughput. 
Orher features of the 
ARCmicro include a 


shadow ROM {read-only 
memory) that contains self- 
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diagnostics and bootstrap 
programs that execute dur- 
ing system initialization, 
The self-diagnostic pro- 
grams perform memory 
and peripheral! device tests 
to assure integrity each 
time the system is initial- 
zed. The ROM then "''dis- 
appears” from the address 
Space and is available for 
use by the program menr 
Ory. 

The ARCmicro is current 
ly available as a complete 
microcomputer system 
called the ARCmicro/PAC. 
which includes a DEC 
[Digital Equipment Coar- 
poration) VT-101 video dis- 
play, a DEC LA-34 printer, 
and either the CP/M 2.2 or 
the MP/M II disk operating 
system. Contact ARC 
Automation Group inc. 
POB 1009, Bryan. TX 
77805, (713) 693-6122, 
Circle 554 on inquiry card. 


SOFTWARE 


Step FORTH to RPL 

RPL is a FORTH-like lan- 
quage that runs on PET 
and CBM (Commodore 
Business Machines) com- 
puters. RPL {Reverse Polish 
Language} uses the Com- 
modore BASIC screen 
editor for program entry 
and editing, but daes not 
Inhibit the use of BASIC 
throughout a software de- 
velopment session. The 
RPL Compiler and the 
screen-oriented, object- 
level Symbolic Debugger 
reside in the top 8K bytes of 
memory and can be called 
directiy from BASIC com- 
mands. Source code is 
saved tO disk or cassette 
and is compiled memory- 
to-mermnory 

RPL has special key- 
words and symbols that let 
you nest multiline IF... 
THEN. ..ELSE constructs 
and FOR.. NEXT loops. 
Other special keywords 
and symbols offer named 
subroutines and functions 
of arbitrary length, 16-bit 
integer arithmetic and log- 
ical manipulations, built-in 
character-string handling. 
Stack-management direc- 
tives that include n-index 
and n-rotate, access to 
machine language. prede- 
fined arrays with numeric 
and string contents, local 
and global symbols, and 
forward and backward 
symbolic references, includ- 
Ing GOTO. Also provided 
are GET, INPUT, and 
PRINT operators. 

The RPL Compiler, in- 
cluding a 60-page user's 
manual, is available on disk 
for $49.95 of on cassette 
for $44.95. The complete 


Compiler and Symbolic De- 
bugger costs $80.91 on 
disk or $71.91 on cassette. 
manuals are available for 
$10 and $4, respectively. 
For details, contact Samurai 
Software, POB 2902, Pom- 
pano Beach, FL 33062, 
(B00) 327-8965, ext. Z; in 
Florida (305) 782-9985, 
Circle $55 on inquiry card. 


Take Your Projects 
to Task 

Task is a management 
tool to help you schedule a 
project. It combines the pro- 
cedures of PERT (Perfor- 
mance, Evaluation, and Re- 
view Techniques) and rhe 
Critical Path Method. which 
divides a complex project in- 
to assignments and deter- 
mines which are critical to 
the overal completion of 
the projecr.Task determines 
the scheduled start and 
completion dates for each 
assignment in a project, 
which tasks cannot be 
delayed if the project is ta 
be completed on time, and 
the amount of time each 
noncritical task can be de- 
layed without affecting the 
completion dare of a pro- 
ject. Among the options in- 
cluded with Task are the 
ability to create a calendar 
to work with a particular 
work schedule. an ex 
panded Gantt diagram, and 
a Management report that 
can detail each task, includ- 
ing its start and finish times. 

Task is a compiled pro- 
gram running under CP/M. 
It costs $329 and ts avail- 
abie from AMS, Suite 200, 
1935 Cliff Valley Way NE. 
Atlanta, GA 30329. (404) 
634-9535. 
Circle 556 on inquiry card. 


What's New? 


Overlay Compller 

An overlay structure is 
now possible with North 
Star BASIC under an exten- 
sion to the Comstar com- 
piler. Overlay structures dif- 
fer from program chaining 
in that a root program seg- 
rnent and selected program 
variables remain intact 
when a new program seg- 
ment is introduced. Over- 
lay structures permit large 
programs to be executed. 

The Overlay extension is 
suitable for menu-dnven 
programs and includes a 
Comstar-CP/M | capability, 
The Overiay extension is 
available to registered 
Owners of the Camstar 
compiler for $75 from Allen 
Ashley, 395 Sierra Madre 
Villa, Pasadena, CA 
91107, (213) 793-5748. 
Circle 557 on inquiry card. 


Smartkey for CP/M 
and Software 
Applications 

The Smartkey is a key- 
board utility for the CP/M 
operating system that 
solves the problem of in- 
compatibility between the 
console keyboard hard- 
ware and applications soft- 
ware. The program acts as 
an interface between the 
keyboard and CP/M by al- 
lowing the user to "rede- 
fine" the keyboard. Codes 
generated by individual 
keys can be changed at 
will Or rnade to generate 3 
sequence of characters at 
each keystroke. The key- 
board's layout can be m- 
proved or customized for 
particular applications soft- 
ware, and sets of key de- 
finitions can be saved to 


disk for later use. Defini- 
tions can be altered at any 
time, 

Smartkey does not re- 
quire hardware or soft- 
ware Knowledge to install 
or use. {t's available for $39 
from FBN Software, i111 
Sawmill Guich Rd., Pebble 
Beach, CA 93953, [408] 
373-5303, 


Circle 558 on inquiry card. 


Mail-List Manager 

The One-Disk Mail-List 
Manager is a mailing-list 
management and a label- 
printing utility for Radio 
Shack's TRS-BO Models | 
and Nl The program disk 
can hold 430 records that 
include name, company. 
address, and zip code. 
Records can be sored al- 
phabetically or by zip code 
using machine language at 
a speed of 100 records 
every 3.5 seconds. Entries 
are made on a first-name- 
first basis, and multiple en- 
tries are handled by single- 
keystroke repetition of the 
address. Labels can be 
printed from sorted or un- 
sorted lists and by any 
combination of selection 
fields. Other features in- 
Cude a labet-selecting Print 
Key that can print labels for 
any geographic area [i.e., 
City, state, or zip code). 

The QOne-Disk Mail-List 
Manager requires 32K 
bytes of memory; conver- 
sion to Model il DOS is 
necessary. lt costs $34.95 
and is available from Man- 
hattan Software, POB 
1063, Woodland Hills, CA 
91365. MasterCard ar Visa 
holders can order by calling 
(213) 704-8495, 
Circle 559 on inquiry card. 


MFJ CW COMPUTER INTERFACE 
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Continuous Wave 
Interface for TRS-BO 

MFJ Enterprises CW 
(continuous wave) Trans- 
ceive Program and Hard- 
ware Interface lets you 
send CW oan your key- 
board and receive CW on 
your video-display screen, 
It features a tri-split screen 
for received messages, 
transmit buffer, and pro- 
grammable message index. 
its text buffer can hold 
3295 characters when 
used with a 16K-byte ma- 
chine, and it can be pre- 
loaded while receiving 
messages. The package 
has ten 199-character pro- 
grammable message mem- 
Ones with on-screen mes- 
sage index. Messages can 
be repeated or combined, 
and speed is adjustable 
from !2 to 55 words per 
minute (wpm). For group- 
code practice, up to 2200 
characters can be stored, 
The package automatically 
receives up to 100 wom 
and allows you to store up 
to five screens of received 
CW. When the transmit 
buffer is empty, the mode is 
automatically changed to 
receive. 

MFJ's hardware mter- 
face plugs between the 
transceiver and the com- 
puter without modifica- 
tions. The cassette-based, 
disk-campatible program 
and the hardware-interface 
package run on a 16K-byte 
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TRS-BO Model | or M. The 
Transceiver and Hardvvare 
interface costs $99.95, pius 
a $4 shipping charge. Con- 
tact MFJ Enterprises Inc., 
POB 494, Mississippi State, 
MS 39762, (601) 323-5869. 
MasterCard or Visa holders 
can order by calling (800) 
647-1800. 

Circle 560 on inquiry card. 


Let Your Modem 
Do the Talking 

The automated sales 
force at Telephone Soft- 
ware Connection delivers 
its products at any time of 
the day or night over tele- 
phone lines. The Connec- 
tion's Apple-compatible 
software comes with com- 
piete documentation em- 
bedded in the programs. 
The Connection presently 
offers telecommunications 
software, games, and edu- 
cational programs, as well 
as utilities for the Apple I. 
Several free programs are 
affered by means of the 
telecammunications hook- 


up. 
For more information, 
contact Telephone Soft- 


ware Connection. Inc., 
POB 6548, Torrance, CA 
90504, (213) 516-9430. 
The telephone number for 
the modem connection is 
(213) 516-9432. Payment 
is by credit card. 

Circle 56) on inquiry card. 
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Educational 
Game Show 

The Game Show is a 
multiplayer educational 
game program featuring 
animated color graphics, It 
comes with games in vo- 
cabulary, history, algebra, 
sailing. and computer 
terms. An authoring sys- 
tern that lets you add your 
own topics is provided. 

The Game Show runs 
on the Apple computer. It 
costs $45, which includes 
documentation, a one-year 
warranty, and a backup 
disk. Available at computer 
dealers or directly from 
Computer-Advanced Ideas 
Inc, Suite 341, 1442A 
Walnut St, Berkeley, CA 
94709, (415) 526-9100. 
Circle S62 on inquiry card. 


Profile lil + 

The Profile ill + is a data- 
base management pack- 
age for Radio Shack’s 
TRS-80 Mode! Ill computer. 
can communicate with 
Personal Software's Visi- 
calc financia-modeling pro- 
gram and with Radio 
Shack's Superscripsit word- 
processing program. This 
combination gives the 
Model IIl owner a complete 
management-information 
tool. 

Profle Wi-- is menu- 
driven with user options 
appearing at the bottorn of 
the screen, Customized or 
special limited menus can 
be created. The system's 
screen editor lets database 
designers visually organize 
an input screen, and fields 
and user prompts can be 
moved by means of func- 
tion keys. Screens can be 
password-protected_ Up to 
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99 fields per record can be 
defined, and as many as 
64,000 records are al- 
lowed, Maximum record 
size is 1020 characters, Up 
to 36 fields can be 
searched or sorted, and 
wild cards containing 
partia-field values are per- 
mitted, 

Profile il+ requires a 
48K-byte TRS-80 Model Iil 
with a single disk drive. It 
costs 5300, which includes 
manufacturer-suppfíed up- 
dates. Contact The Small 
Computer Company Inc., 
40 West Ridgewood Ave., 
Ridgewood, NJ 07450, 
(201) 445-5643. 

Circle 563 on Inquiry card. 


Integrate Real-Time 
Software Tasks 

The Multi-Tasking Kemet 
is a tool for integrating 
multiple rea-time software 
tasks in 8085-, ZBO-, 6502-, 
6800-, and 6809-based 
microcomputer products. 
The package includes 
source code for a basic 
multitasking organization 
in which tasks self-sched- 
ule in a round-robin fash- 
ion. The package pro- 
vides the user with quides 
through a senes of en- 
hancements for carrying 
out sophisticated, interrupt- 
initiated, preemptive priori- 
ty dynamic-task schedut- 
ing. Also included are 
descriptions of dedicated 
and shared resource sched- 
uling, time-slice scheduling, 
and intertask communica- 
tion schemes. 

The Multi-Tasking Kernel 
costs $195, which includes 
assembly-lanquage source- 
code implementations for 
the 8085, ZB80. 6502, 
6800, and 6809 micropro- 


cessors. Contact US Soft- 
ware. 5470 Northwest in- 
nisbrook PI, Portland, OR 
97229, (503) 645-5043. 
Circle 564 on inquiry card. 


BASIC Editor for 
TRS-BOs 

EDIT is a fullscreen 
BASIC editor for Radio 
Shack's TRS-BO Models | 
and tlt. It features.a fioating- 
point cursor with auto- 
matic repeat functions and 
a Scripsitiike control struc- 
ture for easy handing. 
More than 30 commands 
permit professional-quailty 
editing of BASIC text at the 
character, word, iine, or 
block level. 

EDIT was developed in 
England by Southern Soft- 
ware, It costs $40 and Is 
being distributed in the U.S. 
by Allen Gelder Software, 
POB 11721, Main Post Of- 
fice, San Francisco, CA 
94101 
Circle 565 on inquiry card. 


Insurance 
Rating Programs 
Orion Business Systems' 

Orionrater programs could 
make the insurance 
agent’s rating book a piece 
of the past. This series of 
property and casually rat- 
ing programs can quickly 
compare and print out 
quotes. They are simple to 
Operate and do not require 
insurance or technical 
backgrounds. Among the 
programs available are 
Auto insurance, Home- 
owners/Condo Owners 
and Renters insurance, 
Commercial Truck insur- 
ance, and Commercial! 
Liability insurance. 


Most Orionrater pro- 
grams run on 48K-byte 
Apple !| Pius computers 
equipped with a disk drive 
and controller, a monitor, 
and a printer. Prices range 
from $475 to $750. For 
complete specifications, 
contact Orion Business Sys- 
tems, Suite 102, 11777 Ber- 
nardo Plaza Court, San 
Diego, CA 92128, (714| 
485-8580. 

Circle 568 on inquiry card. 


C/BO Compiler 

C/BO is a compiler for the 
C programming language 
that provides random-ac- 
cess file WO {input/output} 
and Macro-80 compatibili- 
ty. it generates 8080 as- 
sembly-anguage code for 
the assembler or for Micro- 
soft's Macro-80 reiocatabie 
assembler and linking 
loader, All C language con- 
trot statements and arith- 
metic and logical operators 
are supported as well as 
character and 16bit in- 
teger data, pointers, arrays, 
Strings, data initialization, 
inne assembly language. 
conditional compilation, 
and most preprocessor 
functions. C/80's run-time 
library provides standard C 
VO functions and features 
dynamic storage alloca- 
tion, VO redirection, and a 
runtime | execution-profile 
facility for easy program 
optimization. 

C/B0 lacks structures, 
painters to pointers, and 
long and floating data 
types. Available on Sinch 
CP/M disks and on 
S¥%-inch Heath/Zenith 
CP/M or HDOS disks, C/80 
costs $39.95. Contact The 
Software Toolwarks. 


What's New? 


14478 Glorietta Dr., Sher- 
man Oaks, CA 91423, 
[213] 986-4885. 

Circle 569 on inquiry card. 


Atari Graphics 
Composer 

The Graphics Composer 
Is a joystick/paddle graphics 
software package for Atari 
400/800 microcomputers. 
With it you can draw the 
outline of a picture in high- 
resolution screen mode 8 
or 7 using a joystick or pad- 
dle; then you can use color 
fiin, color brushes, and 
text to complete your 
graphics scheme. The 
graphics can then be saved 
to disk or cassette, 

Graphics Composer is 
supplied with a Geometric 
Figures program that 
allows you to define circles, 
triangles, polygons. parak 
lelograms, and trigonomet- 
ric curves. Graphics Corr 
poser is available in both 
cassette and disk versions 
for 539 95, it requires 32K 
bytes of programmable 
memory. Contact Versa 
Computing Inc., Suite 104, 
354] Old Conejo Rd. 
Newbury Park, CA 91320, 
(B05) 498-1956. 
Circle 570 on inquiry card. 


New C Compller 

Phase One Systems has 
unveiled a C compiler for 
ts Oasis operating system. 
Oasis C supports most 
Unix Version Seven C fea- 
tures, It produces ZBO as- 
sembler code and is pro- 
vided with an optimizer 
that reduces compiled 
code between 30 and 
50%. Among the attri- 
butes of Oasis C are 


pointers, structures, assign 
ment operators, a full VO 
(input/output| library, and 
compile options. A version 
of Oasis C for the 16-bit- 
compatibie Oesis-16 will be 
available. 

Oasis C costs 5250. For 
complete details, contact 
Phase One Systems inc, 
Suite 830, 7700 Edgewater 
Dr., Oakland, CA 94621. 
(415) 562-8085. 

Circie 571 on inquiry card. 


PERIPHERALS 
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Model Ill 
Cash-Reglster 
Expansion System 

The CR-180 is a cash 
register/point-of-sale ex- 
pansion system for the 
TRS-8O Model Ill microcom- 
puter. Ir stores transactions 
for up to 100 employees, 
saves eight methods of 
payments, and provides in- 
ventory control and com- 
plete reporting. The 
CR-180 can produce daily 
sales and cash reports by 
employee and by type of 
transaction, inventary 
usage reports, and gross 
profit computation, Also, 
price and shelf labels can 
be printed, 

The CR-180 expansion 
system is supplied with an 
electronic cash drawer and 
a receipt printer which plug 
directly into the TRS-BO 
Model lil. Audio has been 
added for keystroke confir- 
mation. Prices range 
from $900 to $1900. Cort 
tact Integrated Cash Reg- 
ister/Futuresoft, Southem 
Region, Suite 203, 2301 
Park Ave. POB 1446. 
Orange Park, FL 32073, 
(904) 269-1978, 

Circie 572 on inquiry card. 


Draft- and Letter- 
Quality Printer 

Printer Systems’ Model 
[800 printer can produce 
both correspondence- and 
draft-quality printouts. It is 
plug-compatible with IBM 
Series | or System 34/38 
computers as well as Uni- 
vac, Burroughs, Honey- 
well, DEC (Digital Equip- 
ment Corp], and Data 
General computers. in the 
draft mode, the Model 
1800 prints at 200 cps 
[characters per second) 
with a 7 by 9 dotmatrix 
format, In the corre- 
spondence mode, it prints 
at 50 cps in a 40 by 18 for- 
mat. The Model 1800 
features a forms-iength 
selector switch and quiet 
operation. 

The Model 1800 printer 
is available for $2695 from 
Printer Systems Corp., Suite 
104, 1 West Deer Park Rd., 
Gaithersburg, MD 20760, 
(301) 840-1070. 

Circle 573 on inquiry card, 


© Control Card 

The G519l/O card is an 
interface between the 
Multibus and Gordos 
industry-standard PB- 
| &/PB-24 VO {input/output 
module boards. The card 


can contrat up to 72 AC of 
DC input or output 
modules in any combina- 
tion or position on the IO 
module board. It can also 
serve as a general-purpose 
TTL (transistor-transistor 
logic) interface card for 
control of up to 72 bidirec- 
tional I/O lines. 

Gordos International 
also has interface cards for 
the RM-65, the Exorcisor Ii, 
and STD bus. The G519 
I/O card is priced at $500. 
For details, contact Gordos 
Corp. 250 Glenwood 
Ave., POB 100, Bioornfield, 
NJ 07003, (201) 743-6800. 
Circle 574 on inquiry card. 


Analog Peripheral 

The Analog Peripheral is 
a self-contained 8-dit A/D 
{analog-to-digital) con- 
verter that can connect to 
any computer. it has a 


switch-selectable RS-232C 
Output line with data trans- 
mission rates from 110 to 
9600 bps [bits per second). 
Other features include a 
26-pin parallel output, four 
input channels, conversion 
speeds of 100 microsec- 
onds, power supply, and 
plug-in sensors for 
temperature, light and 
other analog signals. For 
complete details on the 
Analog Peripheral, contact 
Cambridge Development 
Laboratory, 36 Pleasant $t., 
Watertown. MA 02172, 
i617) 926-0869. 

Circle 575 on inquiry card. 
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Genlus Display System 


The Genius is an Apple- 
compatible, full-page 
video-display terminal. The 
15-inch Genius displays 57 
lines of text by 80 charac- 
ters, or optionally 66 lines 
by 80 characters. The 
Genius is compatible with 
the Wordstar word-pro- 
cessing system and many 
CP/M-based programs. 
Large sections of code can 
be displayed at one time, 
which is a plus for software 


developers, and the high- 
resolution display has an 
87 MHz bandwidth and 6K 
bytes of high-speed buffer 
memory. 

The Genius ts supplied 
with an Apple interface 
card. |t is available for 
$1795 from Micro Display 
Systems inc. 514 Vermil- 
lion St, Hastings. MIN 
55033, (612) 437-2233. 
Circle 576 on inquiry card. 
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Single-Pen Drum Plotter 


The Complot CPS-20 is a 
singie-pen, 11-inch. drum 
plotter that can interface 
with most computers. The 
only alteration needed to 
use the CPS-20 with dif- 
ferent computers is the 
switching of a single inter- 
face card. The high-effi- 
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ciency CPS-20 operates at 
3 inches per second at a 
resolution of 0.005 inch. it 
costs $3995, Contact 
Houston Instrument, One 
Houston Square, Austin. 
TX 78753, (51 2) 837-2820. 
Circle 577 on inquiry card. 


Line Controller Adds 

Voice Synthesis 

The SLC- is a serial line 
controller that combines 
microprocessor intelligence 
with a versatile voice-syn- 
thesis capability. The con- 
troller can automatically 
dial telephone lines and 
talk by means of its elec- 
tronically synthesized 
voice. It can listen and re- 
spond to incoming mes- 
sages that originate at a 
remote terminai or are gen- 
erated by a telephone key- 
pad. The SLC-i's vocab- 
ulary includes more than 
300 words as well as the 
complete alphabet and 
numerals, and it will spell 
any word it cannot say. 

The SLC-I provides ASCII 
input/output, Touch-Tone 
input, printer output, exter- 
nal amplifier output, and 
synthesized voice output. 
A built-in power backup is 
provided by rechargeable 
batteries, In addition, the 
SLC-l features an auto- 
dial/auto-answer modem; 
16K, 32K, or 80K bytes of 
programmable memory; 
and automatic time and 
date entry with day, 
month, and year. Applica- 
tions include data collec- 
tion and transmission, tele- 
phone access to large data- 
bases, alarm signaling, and 
security or facility monitor- 
ing. Connections to exist- 
ing computer systems are 
made by standard RS-232C 
or 20 mA seriaHoop inter- 
face, 

In single-unit quantity, 
the SLC4I costs $1975. 
Contact Digital Pathways 
inc.. 1260 L'Avenida, 
Mountain View, CA 
94043, (415) 969-7600. 
Circte 578 on inquiry card. 


Dot-Matrix Printer 


NEC Home Electronics’ 
PC-8023A dot-matrix 
printer can bidirectionally 
print the upper- and lower- 
case ASCII (American Stan- 
dard Code for Information 
Interchange] character set 
featured on the PC-8001A 
microcomputer. in addı- 
tion, the printer provides 
many Greek, mathernat- 
ical, and graphics symbols. 
The high-speed PC-8023A 
is equipped with a stan- 
dard parallel interface and 
features the ability to print 
dot-graphics screens on 
paper. Up to three copies 
of fanfold, roll, or cut-sheet 
paper and originals are 
possible using either pin- or 
friction-feed delivery. Paper 
widths range from 11.5 to 
25 cm {4% to 10 inches). 

The PC-8023A's matrix 
options include 7 by 9 
English or 8 by 8 graphic 
and dot graphic, ranging 
from 40 columns by 4 
characters per inch to 136 
columns by 17 characters 
per inch. Pnnt speed is 100 
cps [characters per 
second), and all fonts fea- 
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ture fixed- or proportional- 
spacng format options at 6 
or 8 lines per inch, plus 
«inch incremental hne 
feed, 

The PC-8023A printer 
costs $795. Contact NEC 
Home Electronics USA, Per- 
sonal Computer Division, 
1401 Estes Ave., Elk Grove 
Village, IL 60007, (312) 
228-5900. 

Circle 579 on inquiry card. 


Apple Il ROM Board 
The Andromeda ROM 
read-only memory) Board 
lets you plug utility pro- 
grams into your Apple li 
and access them without 
loading from disk. The 
Board has space for 2K- or 
4K-byte PROMS ([program- 
mabie read-only memories] 
and it can accommodate 
2K-byte programmable 
memory devices. (This 
gives you read/write capa- 
bilities for developing cus- 
tom PROM programs.) 
Two 2732 PROMS allow a 
total of 8K bytes of mem- 
ory on the ROM Board. 
The ROM Board is Sup- 
plied with a utility ROM 
that gives you five options 
with your Applesoft pro- 
grams; you can perform 
autornatic line numbering, 
alphabetize a disk catalog. 
contro! a program list with 
a page mode, restore 
crashed Applesoft pro- 
grams m memory, and 
create a disk without using 
the disk operating system, 
The ROM Board with utility 
ROM costs 5125 and is dis- 
tributed by Computer Data 
Services, POB 696, Amr 
herst, NH 03031, (603) 
673-7375. 
Circle 580 on inquiry card. 


Heavy-Duty Printer 


The Model MP150 
matrix printer has a heavy- 
duty pnnt head, rated for 
continuous duty, with an 
expected life im excess of 
[OO million characters. 
Characters are formed bidt- 
rectionally in a logic- 
seeking mode to optimize 
system throughput. Nine 
print wires provide clear 
characters with true de- 
scenders and underscores. 
The MP150 can pnnt 136 
characters per line at 10 
characters per inch, or up 
to 226 columns can be 
printed by selecting the 1 2- 
or 16.7-character-per-inch 
density. Double-width 
characters are software- 
selectable. A 7 by 9 matrix 
font is used for high-speed 
data printing and an 11 by 
2 serif-style matrix font can 
be used for high-quality 
printouts. The MP150 fea- 
tures the standard 96-char- 
acter ASCII (American Stan- 
dard Code for Information 
Interchange] set with four 
strap-selectable foreign 
fonts. 

The MP i50 Is capable of 
high-resolution dot-ad- 
dressable graphics for plot- 
ting, printing of screen 
graphics, and drawing of il- 
lustrations, Forms handling 


is carried out by a stepper- 
motor-drive tractor paper 
feed that can be adjusted 
to accept forms from 7.5 to 
38 centimeters (3 to I5 
inches} in width Eight 
user-selectable forms 
lengths, skip-over-per- 
foration, and six user- 
Selectable character den- 
sites are featured. 

The MP150's IK-byte 
buffer is expandable to &K 
bytes, and its Centronics- 
type interface can accept 
parallel TTL [transistor-tran- 
sistor logic) level data at 
over [000 characters per 
second, Optionally, an RS- 
232C serial interface can be 
added to the MP150. The 
R§-232C interface can ac- 
cept data at any one of 
seven rates up to 9600 bps 
[bits per second) and it sup- 
ports X-ON/X-OFF and 
ETX/STX protocols. An- 
other option is an IEEE-to- 
Centronics interface 
adapter card for connect- 
ing devices with an IEEE- 
4BB-bus output port. 

The Mode! MPi50 
printer costs $1095. Con- 
tact MPI, 4426 South Cen- 
tury Dr., Salt Lake City, UT 
84107, (801) 263-3082. 
Circle 581 on inquiry card. 


Universal Systems 
Interface 

The Shugart Associates 
Systems Interface {SASI) is a 
universal interface that 
allows streaming-tape car- 
tidge and floppy- and 
Winchester-disk drives to 
use a standard system in- 
terface. SASI eliminates 
having to develop new 
controllers, nost adapters. 
and software drivers each 
time a new memory device 
is integrated into a system. 
Other SASI operating fea- 
tures include the ability to 
attach up to eight host pro- 
cessors and controllers per 
SAS! bus, a search capa- 
bility to assist file-manage- 
ment systems in locating 
key parameters, multiple 
command types, and self- 
arbitration for control of 
the SASI bus on a memory- 
device-priority basis. 

SASI is already available 
on Shugart's SA 1400 Series 
of disk-drive controllers. 

In OEM {original equip- 
ment manufacturer) quan- 
tines, the price for Shugart's 
SA 1400 series of disk-drive 
controllers with an SAM in- 
terface begins at $565. For 
complete details, contact 
Shugart Associates, 475 
Oakmead Parkway, Sun- 
nyvale. CA 94086, (408) 
733-0100. 

Circle 582 on inquiry card. 


Scorplo Family 

The Scorpio family of 
8-inch Winchester disk 
drives from Ampex have 
an average access time of 
30 milliseconds with a 
data-transfer rate Of 1.2 
megabytes and an average 
latency of 8,3 milliseconds. 
This is achieved by means 
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of a linear voice-co! ac- 
tuator in a closed-loop ser- 
va system. All critical com- 
ponents are enclosed in a 
sealed module to assure 
long-term reliability and 
data integrity. Additional 
features ensuring data in- 
tegrity include head-and- 
ing zones, Module shock 
mounting, and self-actuat- 
Ing head-carriage and disk- 
spindle locks. Mean time 
between failures is 10,000 
hours. 

The Scorpio family is 
available in two versions: 
Model 48 with 49.7 mega- 
bytes of storage and the 


Wireless 
Bullding Automation 
The Telebrain RS-232C is 
a wireless computer inter- 
face that can communicate 
programmed, automated- 


switching decisions 
throughout an entire facili- 
ty using the existing AC 
wiring. |t can transmit 
switching decisions ema- 
nating from a host com- 
puter, per software devel- 
oped by the facility, to any 
one of 1600 independent- 
contro! points, or Tele- 
switches. The Teleswitch 
recieves and identifies the 
command and performs 
the necessary switching, 
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Model 80 with 82.9 mega- 
bytes of unformatted stor- 
age capacity and 20,160 
bytes per track over 823 
cylinders. The Model 80 is 
interface-compatible and 
software-transparent toO 
any host system using 
industry-standard 80- 
megabyte disk drives, such 
as the Ampex DM-980. 
For further details on the 
Scorpio. family, contact 
Ampex Corporation, Mem- 
ory Products Division, 200 
North Nash St., El Segur- 
do, CA 90245, (213) 
640-0150. 
Circle 583 on inquiry card. 


Telebrain incorporates 
National Energy's Solution 
100 and Solution 1600 pro- 
grams and the Telegan 
amplifier, The Solution 100 
software includes indepen- 
dent programmable con- 
trol of up to 83 unique 
points allowing for 7-day 
programming, daily start- 
up, shut-down, and duty 
cycling. Telebrain can Inter- 
face with any computer 
that has an RS-232C serial 
output port. 

Applications include 
facility management and 
automation including light- 
ing control, activation of 
security systems, materials 


handling, and energy man- 
agement encompassing 
load scheduling, demand 
limiting, duty cycling, opti- 
mum start-up, and so on, 
based on analog input. For 
complete details. contact 
National Energy Corp., 
1795 Williston Rd., South 


Burlington. VT {800} 
451-3410; in Vermont 
(802) 658-6445. 


Circle 584 on inquiry card. 


Color Word- 
Processing System 
NEC Home Electronics" 

color word-processing sys- 
tem features a self-teach- 
ing program and a | 2,000- 
word dictionary. The sys- 
tem is menu-driven, which 
reduces the possibility for 
errors. and features all- 
green text, instructions in 
yellow or blue, and violet- 
highlighted potential dele- 
tions. The system provides 
automatic page number- 
ing, draft printing without 
leaving the document. 
stock-paragraph and form- 
letter appending to any 
document, automatic disk- 
overflow routine, user- 
oriented document name 
listing, unlimited headers 
and footers, disk-supply in- 
dicator, single-key com- 
mands, and block move, 
copy, delete, write, print, 
and justification capabili- 
ties, 

When combined with 
NEC's PC-8001A micro- 
computer, color monitor, 
printer, /O (input/output) 
unit, and a disk drive, the 
color word-processing Sys- 
tern adds the final touch to 
a complete computer sys- 
tem that costs less than 


$6000. Contact NEC 
Home Electronics USA, 
Personal Computer Div., 
i401 Estes Ave. Elk 
Grove Village, iL 60007, 
(312) 228-5900, for com- 
plete details. 

Circle 585 on inquiry card. 


Portable Terminal 
Has Modem and 
Printer 

Business people wall find 
the Lex-21 portable print- 
ing and communications 
terminal useful in providing 
access to rernote comput- 
ing services, in field service, 
for inventory checks, ac- 
counting systems, elec- 
tronic mail, and up-to-the- 
minute price quotations. 
Lex-2! features a 59-key 
ASCH [American Standard 
Code for information Inter- 
change) keyboard and a 
40-column thermal printer 
with upper- and lowercase 
descenders and a 5 by 7 
dot-matrix character for- 
mat. it has a built-in ful- 
duplex 300 bps (bits per 
second) modem with 
originate or answer modes, 
Bel 103A compatibility, 
and an FCC-approved 
handset connection. its 
industry-compatible asyn- 
chronous communications 
protoco! allows transmis- 
sion at 10 or 30 characters. 
Its battery-backed memory 
includes a 1K-byte receive 
buffer and 2K bytes of 
compose and edit 
memory 

The Lex-2] costs $1195, 
For details, contact Lexicon 
Corporation, 154] North- 


west 65th Ave., Fort 
Lauderdale, FL 33313. 
[305) 792-4400. 


Circle 586 on inquiry card. 


What's New? 


Video Selector 


The Archer Video Selec- 
tor is a compact. push-but- 
ton video-Switching and 
control center designed to 
ehminate the need to re- 
peatedly change cable 
connections. It simplifies 
signal routing even for 
complex home video sys- 
tems. Tvvo banks of push 
buttoris provide the neces- 
sary switching and signal 
routing between four 
75-ohm coaxial inputs and 
one phono jack to three 
75-ohm coaxial outputs. 
The inputs permit the con- 
necnon of any combina- 
uon of five video sources, 
such as cable television, an 


ROM Simulator 

Lamar Instruments’ 
ROM [read-only memory} 
simulator is designed to re- 
side in an Apple il-based 
development system for 
use in developing software 
for another, "target" com- 
puter. The device can take 
the place of a ROM, PROM 
(programmable ROM). or 
EPROM (erasable prograrn- 
mable ROM) normally 
located in the target com- 
puter and is useful for ge- 
veloping software eventu- 
ally destined to be placed in 
ROM, The ROM simulator 
connects to the target 
computer by means of a 
24pm dualanline package 


antenna, a videocassette 
or videodisc player, a 
camera, and a small com- 
puter. The three outputs 
allow simultaneous view- 
ing and recording of a 
selected input 

The Archer Video Selec- 
tor offers a  signakpath 
bandwidth from 50 to 900 
MHz. No power is re- 
quired. The Archer Video 
Selector costs 579.95 and is 
available at Radio Shack 
Stores and  parücipating 
dealers, Contact Radio 
Shack, 1800 One Tandy 
Center, Fon Worth, TX 
76102, 1817) 390-3300. 
Circle 587 on inquiry card. 


[DIP) and a nbbon cable 
The double-sided ROM 


simulator has plated- 
through holes, silk- 
screened  iegends, gold- 


plated contact fingers, and 
is solder-masked. It has 2K 
bytes of high-speed, low- 
power, CMOS |comple- 
mentary metal-oxide sem- 
conductor} static program- 
mable memory that resides 
m hexadecimal C800 to 
CFFF in the Apple Il mem- 
ory map. it contains the 
necessary logic to automat- 
ically switch control of the 
address and data bus from 
the Apple i| to Lamar in- 
struments’ Superkim (Le. 
target) ROM sockets, The 


price is $295 Contact 
Lamar Instruments, 2107 
Artesia Blvd., Redondo 
Beach, CA 90778, (213) 
374-1673. 

Circle 588 on inquiry card. 


Options Package 

for DS180 Printer 

Datasouth Computer's 
special package of options 
for its DS180 matrix printer 
includes graphics, com- 
pressed print, display 
mode, an expanded buffer, 
and a dot-addressable ras- 
ter-scan feature that lets 
you pant computer-gener- 
ated charts and graphics. 
Under program control, six 
print wires can be ad- 
dressed to print high-den- 
sity output at a resolution 
of 75 by 72 dots per inch. 

In the compressed print 
mode, the package permits 
manual or program selec- 
uon of print sizes including 
IO, 12, and 16.5 characters 
per mch as well as ex 
panded modes of 5, 6, and 
8.25 characters per inch. 
This permits the D5180 to 
print from 132 columns on 
an BY2-inch form to 217 
columns on a 14%-inch 
form. 

The display mode lets 
you print out or "display" 
the nonprinting ASCH 
|Arnerican Standard Code 
for Information Inter- 
change} control codes. 

The package of options 
costs 5150. The DSI80 
printer, which operates at 
[80 characters per second. 
costs $595. Contact Data- 
south Computer Corp., 
4740-A Dwight Evans Rd.. 
Charlotte, NC 28210, (704) 
523-8500. 

Circle 589 on inquiry card. 
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Wire-/rap Tool 


The Model OK-729 
pneumatic wire-wrapping 
tools feature precision steel 
drive components en- 
Closed in a Lexan-re- 
inforced case. A positive in- 
dexing mechanism with 
adjustable stop location 
and a 6-foot (2-meter} fiex- 
ible air hose are provided. 
The OK-729 is available in 
two versions: a S000 RPM 
(revolutions per minute} 
version and a model with a 
higher torque and a speed 
of 3000 RPMs for cut/strip/ 
wrap applications. Both 
versions are designed to 
Operate at 80 to 100 
pounds per square inch 
and are fully rated for 
heavy-duty applications on 
wire as large as 18 AWG 
(American Wire Guage} or 
for more delicate work on 
wire as small as 30-32 
AWG. 

The OK-729 wire-wrap 
tool is available for 
$188.57. Contact OK 
Machine and Tool Corp., 
3455 Conner Srt, Bronx, 
NY 10475, (212) 994-6600. 
Circie 590 on inquiry card. 


New EEPROM 
The ER5716 EEPROM 
(electrically erasable pro- 
grammabie read-only 
memory) is the newest 
member of General Instru- 
ment Microelectronics' line 
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Of electrically alterable 
nonvolatile memories. It's 
based on N- (negative-] 
channel! silicon-gate 
MNOS (metai-nitride-oxide 
semiconductor) tech- 


nology and is designed for |, 


applications that require a 
large {16K-bit} memory, 
such as microprocessor- 
program storage, where 
nonvolatiity is essential 
but occasional data 
changes must be made. 
The ER5716 features im- 
proved access time and in- 
finite read capabilities. It is 
bulk-erasable and can be 
electrically reprogrammed. 

The ER5716 EEPROM is 
available in single units at 
General instrument deal- 
ers. In OEM [original 
equipment manufacturer] 
Quantities, it costs $35.70. 
Contact General Instru- 
ment Corp. Microelec- 
tronics Div, 600 West 
John St, Hicksville, NY 
[1802, (516) 733-3107, 
for additional information. 
Circle 591 on inquiry card. 


Cope with Scopes 

The XYZs of Using a 
Scope will not only show 
you how an oscilloscope 
works, but how to make 
one work for you. Divided 
into two sections, the 
primer first covers the nuts 
and bolts and oscilloscope 
control functions, then ex- 
pands to demonstrate 
waveforms, waveshapes, 
and measurement tech- 
niques. 

The XYZs of Using a 


Scope is available free | 


from Tektronix inc., POB 
4828, Portland, OR 
97208, (800) 547-6711; in 
Oregon (800) 452-6773. 
Circle 592 on inquiry card. 
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Robotics Arm for 
Education and 
Hobby 

Colne Robotics of 
England recently intro- 
duced the Armdroid 1, an 
educational and hobbyist 
manipulating arm. The arm 
has five axes of rotation 
(base, shoulder, elbow, 
wrist up and down, and 
wrist rotate], a three-finger 
gripper, and is completely 
stepper-motor-driven. The 
Armüdroid } will operate 
with any microcomputer, 
requiring only a latched 
8-bit parallel port to inter- 
face. The arm has a [7- 
inch reach. can lift 10 
ounces, has a gripping 
force of 5 pounds and a 
resolution of 0.75 inch. 

Colne Robotics intends 
to produce a Newsletter for 
owners of the arm, as well 
as introduce new products 
to enhance the arm, such 
a5 tactile sensors for closed- 
loop operations. The Arm- 
droid | can be easily modi- 
fied to accept experimental 
devices such as alternate 
gripper devices, tactile sen- 
sors. micro switches, and 
potentiometers. 

The Armdroid | is avail 
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able in kit form for $595 
and includes 280 machine- 
language driver software 
for the TRS-80 Model | and 
the power/interface board 
kit. An assembled version is 
also available for $695. For 
further information, con- 
tact Colne Robotics Inc., 
207 Northeast 33rd St., Ft. 
Lauderdale, FL 33334 or 
Colne Robotics Co. Ltd., ! 
Station Rd, Twickenham, 
Middlesex TW 4LL, Eng- 
land, 1-892-7044; Telex: 
8814066 GCIC, 

Circle 593 on inquiry card. 


High-Density 
Memory Requires 
Less Space 

Electronic Designs’ 
EDH-4816 is a 128K-byte 
high-density memory that 
requires only one fifth the 
area of an equivalent DIP 
{dual inline package|. The 
EDH-4816 consists of eight 


industry-standard 16K by 
i-bit random-access read/ 
write memories in carriers 
mounted on a 32-pin SIP 
[single inline package]. The 
EDH-4816 has all standard 
Operating modes, Access 
time is 200 ns [nanosec- 
onds); cycle time is 375 ns. 
In single-unit quantities, 
the EDH-4816 costs S68, 
In 100-unit quantities, the 
price is $59. Contact Elec- 
tronic Designs Inc.. 230 
Eliot St, Ashland, MA 
01721, (617) 881-5244. 
Circle 594 on inquiry card. 


TRS-80 Network 

Radio Shack will use 
ARCNET to provide a bow- 
cost, high-speed local net- 
work for the TRS-80 Model 
ll microcomputer. ARCNET 
is the local network com- 
ponent of Datapoint's ARC 
(Attached Resource Com- 
puter} system. ARCNET 
provides an inexpensive, 
efficient means to link a 
large number of computers 
together. Each computer in 
the ARCNET can access 
common databases, such 
as accounting, word-pro- 
cessing information or elec- 
tronic filing systems, and 
share peripherals (printers, 
for example} throughout 
the network. In addition to 
Datapoint's new LSI inte- 
grated-circuit network in- 
terface, Radio Shack will 
use ARCNET protocols and 
software for cost-effective, 
high-speed common-re- 
source networking. The 
ARCNET will permit as 
many as 255 Model Ils and 
their peripherals to be inter- 
connected. 

Datapoint processors 
and peripherals, such as its 
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then write down the equivalent Memorex part number you should be ordering. 


Hrstà & mpi 11 uh Oh dee iis 

We Ce adiar HR UAR fF Sani e PLE 

fl Dammotem inib Bo bh iens or kft hini m 
Bio Cables [OP Bd PH dion inda. i mp d 

Gs hy gee h Lure 

AD Gees (PRR BG trib oot 

FG Comets Had e Gee ed 

Jaeger epea XU ingen eot oe 

Mrs Cerere QU feof Glens pelos oy 

FAP] e Log alee 


FAR Cananim jin Nn gode mJ 
San Gece t PO Ur. aS duce 0 m d 
Rug Capea 3) ue mee 

Vig Cee 1j cupri Gee ee ye Po 


Sel Geiss ok 
PU Wears | 108 B7. re 

aki iurium | 130 "e UI ot 

ans ase: att eh Hera 

hift ims tee ow Giard 

dir they Gone 

Pate Yes X] et Get 
ee te mp ag g, 
WR! Popes (Usa fore 


ee ee 


Ee 


Memorex Flexible Discs...The Ultimate in Memory Excellence 


Quakty 

Memorex mains quality producis thal you can depand an 
Quahly contro! at Memorex maand starting wil. the basi 
maleriah avàilábla. Continual &urvelilance Inroughowt Ine 
enlite mamnulaciurimg process. The benelilol Memcorex's peor 
of axpenance in magnetic medie production, resulting, for 
instance, in proprietary coating tarnufalions. The most sophia: 
licaled toaling procedures youll find anywhere in lhe buses 


100 Percent Error Free 

Esch and avery Meenorex Flaxble (Nec it coriifiad 16 be 100 
percent error frog. Each Hack ot sach Hesible disc Es tasted, 
Mndiicusally, to Mamona stringen! standards o! excellence. 
They tst signal ampiude, resolution, lowpass modulation, 
qvanerite, missing pulsa eto and exlra pulse error, They ara 
lorque-leated, and compeiiiively tested on doves available 
trom elnos! every major drive manufacturer in the indusiry 
Including drives that Memorex manufacturers. Rigid quality 
audits sum built inta every step of tha manufacturing process 
und stringent tasting casus in a standard ot axcalipmce thal 
assures you, our cusipmer, of a qualily produci designed for 
Incroasad data tellabiity snd consi&teni ioe pertormanca. 


Customnar-Orianred Packaging 

Memaracs commitment to excellence does noi ate wilh & 
quality product. Thay are proud of their Hexible disca and hey 
package them with pride. Both thelr packaging and thelr 
labeling have been designed vath your GAJA ol Ideatilieation 
end use in mind The duak-top box containing ten hace d 
comentam for fing aad storage. Both box labels and jackal 
labets provedo full information on càmpatibiliby, dengily, dit 
toring, and record length, Envelopes with muhHanguego cara 
and handling inatrvctions ond color-coded removable labels 
ae included A write-protect lasture w available lo provide 
date seourity. 


Full One Yeer Warrenty — Your Assurance of Quality 
Mamores Flexible Discs will ba replaced by Memoarer they 
nre found to be defsctive in materials oc workmanship within 
one year of the dais of purchase. Offer than replacement, 
Memorex will not be responsible for any damages or losses 
(including conesquential damages) caused oy the use of 
Mamaorer Flaxibig Discs 


Circle B4 on inquiry card. 


Quantity Discounts Available 

Memrores Fiexibie Duca are packed 10 daca to 8 carton and 
10 cartons to & casa. Please order only In Incrementa of 100 
units jar quantity 100 pricing. We are aso willing to accom 
modata your «mailer orders. Quantities hass ihan 100 unita are 
avellatie in incramenis of 10 unils af & 10% surcharge. 
Quantity discounts ase also available. Order 500 or mora 
dista at the same time and deduci 1%, 1.000 nr more saves 
you 2%; 2,000 9r more saves you 356, §.000 or more saves you 
4%: 10,006 or more saves you 5%, 25,000 or more saves you 
66; $0,000 ot more saves you 7% and 100,000 of more deca 
qarns you an 6% discount! of our super tow quantity 100 price. 
Amosi al} Mamores Flemtte Discs ara kmmedintety available 
from CE. Out warenouse Ipcditins nra aquipped to halp us pet 
you Ine quality product you need, when you nead it (you need 
further aksitunos to had the (lecible dac that's right far you, 
call the Memorex compabbility hothne. Dial 600-538-6080 
and ask for the fesis disc hothne extension 0097. 1n Calil enia 
tha) B0O-872-3925 exieansion 9897. 
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To get ihe urea delivery komt E ol yous Monnia Pleat Duca, pond 
or monem your bidar dk atii 1a our Compulu» Producks Division. Be Bore 
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n5$20.00 sufchange tor pitin hanging in addaion ta enipping charges. 
AD ehipmvents we F.O.B. Ann Ars, Michigan No COU's pasan Mote 
cied and iprosgn checks require ask clearance 
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137-megabyte disk mem- 
ory and 90CHine-per-min- 
ute printers, will be com- 
patible with the TRS-BO 
ARCNET. Also, Radio 
Shack's bisynchronous 
communications software 
packages for the Model il 
will perrnit certain IBM and 
DEC [Digital Equipment 
Corporation| and other 
mainframe equipment to 
link with ARCINET. 

Each computer in the 
TRS-80 ARCNET requires 
an interface card that in- 
Stalls In an existing card slot 
on the TRS-80 Model Il. The 
card will be made by Texas 
Peripherals and will sell for 
approximately $400. Other 
required components are a 
coaxial cable and a junc- 
tion box. For further infor- 
mation, contact Tandy 
Corporation, 1800 One 
Tandy Center, Fort Worth, 
TX 76102, [817] 390-3300. 
Circle 595 on inquiry card. 


Formatted 
Languages for the 
VT180 

Digital Research has 
made available formatted 
language packages for 
DEC's (Digital Equipment 
Corporation's) CP/M-based 
VTi80 microcomputer, 
Among the packages be- 
ing offered are CBASIC, 
CBSO, and PL/I-BO. CBASIC 
is a compiler-interpreter 
dialect of BASIC. CB80 is a 
fast-executing compiler ver- 
sion of CBASIC that pro- 
vides full support for MP/M. 
PL/-BO is an implementa- 
tion of subset G of the PL/I 
programming language. 
These products are avait 
able at Digital Research 
dealers or directy from 
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Digital Research, 130 Cen- 
tral Ave., Pacific Grove, CA 
93950, [408] 649-3896. 
Circle 596 on inquiry card. 


PUBLICATIONS 


Planning 
Guide for Educators 

A Planning Guide to 
Successful Computer in- 
struction is an aid for pian- 
ning and evaluating the 
use of computers in the 
classroom. Written for 
teachers and administra- 
tors, the quide suggests 
criteria for assessing avail- 
able computer and micro- 
computer hardware and 
software for instructional 
purposes. Among the 
topics covered are com- 
puter instruction site devel- 
opment and manage- 
ment and sources of hard- 
ware and software for ed- 
ucation use. 

A Planning Guide to 
Successful Computer in- 
struction costs 519.95. 
Contact Electronic Course- 
ware Systems, POB 2374, 
Station A, Champaign, IL. 
61820, [217] 359-7099. 
Circle 597 on inquiry card. 


Educational 
software Catalog 
Aquarius Publishers is a 

new company that pub- 
lisnes and distributes edu- 
cational software oriented 
toward junior and senior 
high-school students. 
Most of the programs run 
on TRS-80 and Apple il 
microcomputers. For a free 
catalog, contact Aquarius 
Publishers, POB 128, In- 
dian Rocks Beach, FL 
33535, (B13) 595-7890. 

Circle 598 on inquiry card. 


Nashua Corporation's 
new pocket-sized Com- 
patibility Guide contains 
a complete list of all disk 
drives in use and the 
Nashua Corporation disk 
products developed for 
each. The guide provides 
a description of the disk 
pack and cartridge charac- 


Trade-A-Computer 

Trade-A-Computer is a 
monthly classified maga- 
zine dedicated to selling, 
buying, and trading new 
and used computer prod- 
ucts. Trade-A-Computer 
has an online data-entry 
service called Ad-Line, a 
300-bit-per-second  soft- 
ware system that asks a 
series of questions con- 
ceming your ad, then 
composes the ad after 
completing its inquiry. 
There are no additional 
charges for this service. 

Classified ads cost $1 
per line; display ad rates 
are available, Ad-Line can 
be accessed by calling 
(215) 462-4415. Subscrip- 
tions cost $10 per year. 
Contact Trade-A-Com- 
puter, POB 15842, 
Philadelphia, PA 19103, 
(215) 462-4416. 
Circle 599 on inquiry card. 


Compatibility Guide 


teristics, a comparison 
table, and an illustration of 
a disk layout. 

The Compatibility 
Guide is available from 
Nashua Corporation. 
Computer Products Div 
sion, 44 Frankin St. 
Nashua, NH O306]. m 
Circle 600 on inquiry card. 


Where Do Mew 
Products Items 
Come From? 

The information printed in 
the new products pages of 
BYTE is obtained from "new 
product” or "press release” 
copy sent by the promoters 
of new products. If in our 
judgment the information 
might be of interest to the 
personal computing ex- 
perimenters and home- 
brewers who read BYTE, we 
print it in some form. We 
openly solicit releases and 
photos from manufacturers 
toO tnis 
marketplace. The informa- 
tion 1$ printed more or less 
as a first-ir first-out queue, 
subject to occasional priority 
modifications. While we 
would not knowingly print 


and suppliers 


| untrue or inaccurate data, 
| or data from unreliable com- 


panies, our capacity to 
evaluate the products and 
companies appearing in the 
“What's New?" feature is 
necessarily limited. We 
therefore cannot be respon- 
sible for product quality or 
company performance. 


a SPECIALS i jarani CIRCUITS 
10/695 50/555 100/615 
6502A/512A —— 840 10/795 50/735 100/590 (commodore DISK 
6520 PIA 515 10/490 50/445 100/415 SPECIALS 


6522 VIA 645 10/610 100/5.45 


6532 790 10/740 DO 100/560 T 
2114-L200 475 100/3.25 EE SCOTCH (3M) 5° 10/2.75 50/265 100/250 


2114-L300 315 99 100/255 | SCOTCH (3M) 8" 10/280 50/270 100/265 |] 
H EM 700 5/645 10/580 j Verbatim B^ Double Dens. 10/3245 50/335 100/320 
14.50 | Verbatim 5" Datalife 10/245 50/240 100/235 
8118 Stach ZK z 8 CHOR RAM 14,50 ie (add 1.00 lor Verbatim 5" plastic mei ai 
4116 Vit? E BASF S" soft 10/240 20/235 100/ 
i i 230 
Žera Insertion Force 24 pin Sockel 200 ),_— Wabash 5” in Plastic Box — 10/270 50/260 100/250 


6550 RAM (PET BK) 12.70 | 1 
6-100 Wire Wrap Sockel 240 “in | Wabash B^ in Plastic Box — 10/275 50/285 100/255 


| ! WE STOCK MAXELL DISKS 
AP Products 15% OFF E Diskette Storage Pages 10 for 195 
i 4 1 .. | Disk Library Cases 8'"-285 5'-215 
AP Hobby-Blox 15% OFF EM | | Disk Hub Rugs — 8'-50l« 750 5°- 50 for 600 

CASSETTES - AGFA PE-61! PREMIUM 

cid _ uS 10/56 50/50 100/48 

$ : y 
CBM-PET SPECIALS | 62 E ay = 
S023 Puts-196c0,150cpsbrdreconat (995) 775 AE AEE: LPN EX. (EE, N51 

0 iDiabto 630) Daisy - $0 cps 

b-direchional (2250) 1750 SPECIALS 


8032 80 » 25 CRT. business keyboard (1495) t100 EPSON MX-BO Printer 

Super Pel (1995) 1650 | EPSON NJ-BO F/T Priester 

8096 Board (extra 64K RAM tor 8032) (500) 400 EPROM MI-7D Priser 

8050 Dual Oisk Ünve - 1 megabyte (1795) 1345 EPSON MI-LOD Preia 

8250 Dual Disk Urrve - 2 megabyte (2195) 1760 Centronics 739 Printer wilh dot graptwcs 


MODEM SPECIAL $99 | caw IEEE Modem (395) STARWRITER Diisy Wheel Printer 


SIGNALMAN Mk1 from Anchor Automation 4016 full size graptucs keyboard (995) Zenith ZVM-121 Green Phosphor Monitor 


4032 full sure graphics keyboard (1295) Amdek Color Monitor 
DIRECICONNECTMademwinRS232CabeandComett | 4540 par Dey Ove. 330000 bytes — (1295) 


Included Fully compahble with al Bell 103 mogems O to 2031 S i meen nae sn ner ee EE 
mgle Disk Drive - 165,000 byles (695) ALL BOOK and SOFTWARE FRICES DISCOUNTED 

300 bes, full dugtes, frequency shii Keyed modulation auto- 4022 Tractor Feed Printer (795) OSBORNE/McGraw-Hill, HAYDEN, SYBEXetc 

malc ANSWORIG selechon dWect connect, audrine lone CON External Cassette Deck (75) l 

cames detect indicator, Self-contained battery powered VIC 20 Color Computar (299) Syne tek Systems 


169 VIC 1515 Graphe Printer (385) 
PET/CBM Version (Mk1 P) M Used CBM/PET Computers SYM-1 Microcomputer SALE 199 


belkin ced obigen ee igo 8024-7 High Speed Printer (1995) 1345 | SYM BAS-1 BASIC or RAE 1/2 Assembler 85 
1 | WE WILL MATCH ANY ADVERTISED PRICE | KTM-2/80 Synertek Video and Keyboard 349 
= - uec. |  KTM-3/80 Syhertek Tubeless Terminal 385 


| STAR MODEM Prantice/Livermore Data Systems *** EDUCATIONAL DISCOUNTS *** 
AS232 MODEM SALE $128 Buy 2 FET/CBM Computers, recelve FREE YE MITH data 


MODEM SALE $199 ————————————— 

Reza? [^ i $170 | WordPro 3 Pius - 32K CBM, disk, printer 215 systems 

| IEEE 488 CCITT " eid DA ct qu 8032 335 | 790-80 64 K 2170 
— ] VISICALC for PET, ATARI or APPLE 155 : 

We carry Apple il+ from SN-KIT - Soper PET AON Uthtbrs 4 E cai és 


Programmers Toolkit - PET ROM UliNties 35 
Poen 259-1 48K, 1 dnve 2150 


Qus! Cover for PET 

725 High Speed Pnnter 1195 [ 
IEEE-Paralie! Printer interlace tor PET 219 Video Tecminal (VT-52 compatible) 670 — 
IEEE-RS232 Printer (ntertace lor PET Z¥M-121 Green Phosphor Monitor 119 


The PET Revealed 
Library of PET Subroutines All Zenith Software discounted 


RAM/ROM lor PET/COM 
4K or BK byina of seli ROM with optional Gottary Backup 
Adds extra RAM which can be write protected like ROM 


CASH MANAGEMENT SYS TEH disbursements, Cash AK Viros - 385 GK Version - $120 Battery Backop - $30 


receipts, cash transfers, expenses lor up to 50 calegones: | EPROM Programmar lor CBM/PET 79 ? SPECIALS 
FORTH tar PET by Cargile/Riley $50 Branding iron wilh software/hardware [or 27716 and 2532. : 4 - 
Full FIG mode! with all 79 Standard extensions. | 410 Recorder 69 
Metecemplar ter FORTH for independent object code — 30 
810 Disk Drivs 


KMMM PASCAL for FET/COM $95 Watanabe F | iie, | 825 Printer 
Includes translater for true madune language object code i S) MISSILE COMMAND 


EARL fer PET/COM ss | Intelligent 4 ppm 
Editor, Assembler, Relocator, Linkedilor Plotter ( L i 


$uprGraphics - BASIC Language Extensions a0 
Fast Machine Language Graphics routines for PET/CBM 


WATANABE WX4671 Plotter - | ; 
SM-KIT - Super PET/CBM ROM based Ulities 40 | wATAWANE WIANTS 8-pen Potter While for prices on other Atari (tems. 


WRITE FOR CATALOG 
$1.25 per order far shipping We pay balance of UPS surface 


252 Bethlehem Pike Pa Aud $1. 
Colmar, PA 18915 215-822-7727 A H Computers charges on all prepaid ofders Prices listed are on cash discount 


basis. Regular pnces slightly higher Prices subject to change. 


Circle 3 on Inquiry card. BYTE March 1982 — 487 


Clrete 147 on Inquiry card. 


FLOPPY DISK DRIVES 


SPECIALI!!! QUME DATATRAK 8 
Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 
density. 


TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
TM100-2.,..48 TPI (500 KBYTESI....... 
Compatible with Northstar, Cromernco, TRS-30 


TM100-4....96 TPI (1000 KBYTES) 
Compatihie with Zenith, Heath, ete. 

TANDON 5%" HARD DISKS 

TM 602 (5MB) 

TM 603 (10MB)}. 


sane pree rF em 


4 o. 59 we ot o.» * 


Ko&8 4 o5 305 4 oy "o wo om ow ox 


CONTROLLERS 


Tarbell single density Kit... .... Des 

Tarbell single density A& T ....... 

Tarbell double density A & T ...... 

CCS 2422 w/CPM 2.2...... aea od 

Godbout Disk 1................ 

MOA MXV-21 LSI-11 controlla {RX-01, RX-02 compatible) , 


MISCELLANEOUS 


2 Disk drive enciosure..... 
(fits Siemens, Shugart, Qurne) 
CP-206 power supply ..... $110 
(powers two floppies} 


Cable Kits 2drives 
3 drives, 
Adrivezs...... 


Diskettes ss $39/10 — ds 859/10 


Electrolabs 


"o s wat 


Mini-Enclosura with power supply 
1drive ...,.. $ 85 
2 drives, $120 


a 4 


SUNNY LOW LOW COST 
POWER SUPPLIES 


FOR S-100, FLOPPY DISKS. 
KIT 1, 2 & 3 For S-100 


ITEM USED FOR © + 8 vac 


1 15 CARDS SOURCE 15A 
KIT 2 SYSTEM SOURCE 25A iar aet: 
KIT3 DISK SYSTEM 15A 1A 


DISK DRIVE POWER SUPPLY "R3" 


SPECS « 5V @ 5A DVP. SV@ IA « 24V 


& -9Vvdc Q» 16 Vdc 
2.54 
JA 


eA 


@ 36 Vdc 


9A SHORTS PROTECT 2 SIZES AVAIL} ) 9" (Ww 


POB 1608, Palo Alta, CA 94302 (415) 321-5601 


S-100 POWER SUPPLY KITS (open FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


@ + 28 Vdc 
To 


REGULATED, OPEN FRAME, ASSY. & TESTED . 


) * Gta (D) » 43a (H) 2) 9" (W] x A'e 
OPTION 1) REPLACE « 24V BY + 12V 2) FOH SIZE ! ONLY ADD = 32V @ 1A. AT AN ADDITIONAL $12 00 


CPU 


CES 2BID.. ia nae ANA , 
Godbout Z-80A .. 
Godbout 80B5A 


MEMORY 


CCS 2065 64K dynamic 
CCS 2116 32K static «1.2202 eae rn 
Godbout RAM 17 64K 


I/O 


CCS 2710 4 SIO ,,,.. 
Godbout Interfacer 1.. 
Godbout Interfacer 2 


trar- = 
ge ore ete taR aeann? 


ate éure FA RM Hee b 4 à M ^ ow 


^ o& 4 » x & À ho hk à $ d a 


* bow wm 4 4 b b 4 


4 om m om mo m o A d 
"- ^ É* 9» o» 


à|4 *- €" k-»use 


NEW !!!! 
Qume Sprint 9 


DAISY WHEEL PRINTER .. $2395 
45 CPS, AO. Available jn KSR version. 

Call for further particulars. 

Ribbons: $125/case 

Bidirectional tractar feed $225 


NEW !!!! 
ABM 85 Video Terminal.. $ 895 


— Detachable keyboard 

— Televideo 920, ADM 3A compatible 

— High resolution green phosphor (23 MHZ) 

— Extra multi-bus or 5-100 slot for stand-alone 
capability 


Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 696 tax. Prices subject to change 
without notice. Al goods subject to 
prior sale. 


R3 For Threa 8" or 
514" Disk Drives 


S3 2 in 1 Unit tor 5-100 and 
two B or 5*4" Disk Ores. It fits 
mos! Disk System Maintrames 


SiZEW «DH 
12x57 x 4%" 
12" X 5" x Aly” 
14" w 6" w 4%," 


PRICE 


54.96 
61.95 
69.95 


. . 68.05 
1D) x 5a tH) 


IDEAL FOR THREE B ot 5's FLOPPY DISK DRIVES SUCH AS SHUGART 601/85! SIEMANS FOD 100-8/200-6 OR 100 5 ETC 


DISK SYSTEM PWR SUPPLY "S3" OPEN FRAME, ASSY & TESTED. COMPACT SIZE. 10 (W) « & (D) - 5 (H) 97.95 


REGULATED OUTPUTS FOR DISK DRIVES 


« av @ AA 
UNREGULATED OUTPUTS FOR S - 100 


«BV (B 144A + IY @ 3A | 


5V @ 1A «24V @ 4A (OR + 12V @ 4A) SHORTS PROTECT 


rere ADD OVP MA a € ADD ES 20) 
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING Te SL H' o» 5's’ DISK DRIVES 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS] 
ITEM PRIMARY SECONDARY #1 SECONDARY 42 SECONDARY y3  SIPEW x Dx H 


110/120 2x 8 Vac, 15A 28 Vac, CT, 25A Ju" s dm qu 
110/120 2» 8 Vac, 25A 28 Vac, CT, 35A "Ha" a Alg” a d'a" 
110/120 2* B Vac, 15A 28 Vac, CT 25A aa" x 41g" « ji" 
110/120 2x 8 Vac, GA 28 Vac, CT. 1.5A 3a" * She’ x d'a 
170/120 ex B Vac, 6A ZB Vac, CT, ZA 3° x 3"« 2" 


48 Vac, CT 24 
48 Vac, CT, 3A 


MAILING ADDRESS: 
P.O. BOX 4296 


TORRANCE, CA 90510 
TELEX: 830-5010 
ANSWER BACK FOR TELEX SUNYCO TRUC 


SUNNY INTERNATIONAL 


(213) 328-2425 MON-SAT 9 


4BB BYTE March 1982 


(TRANSFORMERS MANUFACTURER) 
-6 


PRICE 


22895 
28.95 
30.85 
23.95 
15.95 


SHIPPING For each power supply $5.50 in 
Cali., $8.00 in other states, $18.00 in Canada. 
For each Translormer $5.00 in ail States, 
$12.00 in Canada. Calit Residents add 6% 
Sales Tax. 


SHIPPING ADDRESS. 
22129'? S. VERMONT AVE | 
TORRANCE, CA 90502 


Circle 364 on inquiry card, 


“SLIM” 


81-260 


6522 APPLE Il INTERFACE 


CRT CONTROLLER JBE | MICROCOMPUTER 
f erTi | 


This intelligent CRT Controller 
uses an CPU & an 8275 in- 
tegrated CRT Controller, it 
features: 
* 25 lines (BO char,/line) 
© 5x7 dot matrix 
® Upper & lowe case 
» Two 2716's (controllar & char. 
enerator) 

erial Interface RS232 & TTL 
+ Baud rates of 110, 150, 300, 600, 

1200, 2400, 4800 and 9600 
* Keyboard scanning system 
» Unencoded keyboard required 
. ae +5V & + 12V Power Sup- 

65 

* Does not 

capabilities, 
Documentation includes program 
Hating and composite video cir- 
cul, 


have graphic 


Bare Board only 
(withdoc $39.95 
27 1&8 Char. Gan. A7 $18.95 


2716 Program À12 519.95 


SPEECH SYNTHESIZERS 


k 45 
liec 


JBEs t6 channel A-D Converter plggsir- 
1G yout ia It compuler, If usua an 
ADCOB17 which incorporates a 1 chan: 
nel multiplexer and an & bh A-D Gam 
verter, The 16 Inpuls are h Im: 
pedance and the voltage ranga is 0 té 
5.12 volls, Conversion time is « 100 asec. 
The resolution is B bits or 256 slaps, 
linearity Is + 1/2 step. Two 16 pln DIP 
sockets are used lot input, GND A 
tolerance voltage connections. There 
are3singlebit TTL inputs. Dos. includes 
sample program, 
B1-132A Ast m. 
81-132 K Kit 


$59.05 
81-132B Bare Board 129.95 


. EPROM PROGRAMMER. 


JBE's EPROM Programmer is designed 
Io program SV 2616's, 2542's 8 27 16^. H 
intertacea: 15 the JBE Parallel VO card 
using taur ribbon cables. An LED im- 
dicatas when the EPROM Is baing pro 
grammet A laxtool zero Insertion torca 
5OCKA! (6 usad for tha EPROM. Comes 
wilh compliate documaniallon for 
writing and reading EPROM's in the Ap- 
ple ti or Apple t| Plus Cables available 


separately 

60-2444 Assm. $48.95 
80-244& KI $39.95 
BO-244B Bare Board $24.95 


6502 MPU $9.95 
6522 VIA $9.95 
2-80 MPU $9.05 
2-80 PIO $9.85 


TWO2114 RAM i 
2716 - 
&0pinconn. $5.85 
Dip Jumper? ft. $4.95 


Luc | 


SEND FOR CATALOG 


The JBE 6522 Parallei (nterface tor 
the Apple I! Computer, plugs 
directly into any siot 1 through 7 In 
the Apple. This card has 2 8522 
ViA's that provide: 
e Four 8 bit bi-directional VO 
poris 
* Four 16 bil programmable 
timaricounters 
e Seríal shift ragisters 
* Handshaking 
A 74LSO6 is for timing. Four 16 pin 
sockets provideeasy connections 
lo other peripheral devices. (Dip 
jumpers with ribbon cables ara 
also avaliabla from JSE) The 6622 
Parallel I/O card interfaces to tha 
JBE EPROM programme. 
Understanding of machine 
language required to usé this 
board. Inputs and ovtguie are TTL 
compatible, 
78-2054 $69.96 Assembled 
79-205K $59.95 Kil 
79-2058 $10.65 Barsboard 


l i 

LETT 4 
JBEs Speech Synthesizers use 
the Votrax SC-01 Phoneme Syn- 
thealzer chip, The SC-01 
phonetically synthesizes con- 
tinuous speech of unlimited 
vocabulary. The SC-01 contains G4 
diffarent phonemes and 4 levels of 
infleclion accessed by an B bil 
code. It requires 10 Bytes per se. 
cond (or continuous speech. Both 
boards have an audio amp for 
direét connection to an 8 ohm 
speaker. 
Documentation includes basic 
user programs, a phoneme chart 
and listing of coded words to help 
you get started. Documentation 
for the Apple If Speech Syn- 
thesizer(ncludesa disk with many 
user programs. 


81-088 Appie I| Speech 
Synthesi $139.96 


yn zer 
81-120 Parallel Input Speech 
Syntheslzar $1 
Prices include the SC-01 Chip 
SC-01 Bold separately for$ 75.95 


JBE EPROM Expander for the Appie ii 
holds six 5V 27165 lor a tola! of 12K 
bytes of EPROM. This board takes the 
place ol the on board ROM in the Appig. 
It ia aol ware swilchable by the same 
technique used by the Appia |} firmware 
card. Solder jumpera are for rasal fo the 
Appia ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel WO to program your EPROMs. 


EPROMs sold separalety. 

B1-085A Asam. $59.95 
B1-085K Ril $45.95 
81-085B Bare Board 


$39.85 | 


(415) 367-1137 


Single board large scale integra- 
tion Microcomputer, This 4.5 x 8.5 
board uses the 6502 
Microprocessar, Iwo 6522 VIA's, 
four 2114 RAM's, 2616, 2716 or 
2532 EPROM. The fully ouffered 
22/44 pin bus i& similar to the 
KIM? , SYM* , and AIM* expan- 
sion connector. The four B bit VO 
poris connect through 16 pin dip 
sockels, This board was dasigned 
fer contro) and Is ideal for Per. 
gona) and OEM use. 


8502 MPU 

Two 6822 V(A's 

Four 2114 RAM's (2K bytes) 
One EPROM 2516 or 2532 
Crystal clock 1 Mhz 
Requires 5V 1AMP Power 
45% 6,6 card 

Power on reset 

Fully buffered-expandable 
Golder mask-both sides 


Use your 
6522 Parallel Interface card and 
EPROM Programmer as a 


PAN NE EMIEEME. 


development system for SLIM. 
Prices: 

81-250A $199.95 Assembled 
81-260K $149.95 Kil 
B1-260B $ 39.95 Bare Board 


6502 MICROCOMPUTER 


"M 


6502 MPU, 8522 VIA, 2776 EPROM, 2114 
RAM unga board compuler. Single 5 
volt power aupply at 400 Ma, Two im 
dependant 8 bit WO: ports with hand- 
shake lines, AC controlled 1 Mhz ctock. 


Complete documentation. VO lines usa 
80 pin &dge connector. Data and ad» 
dreas lines are not accessible, Mod. tor 
2532 is Included. EPROM la not inclut- 
ed. 1K RAM, 2K EPROM, 2 UD ports. 


80-183 Asam. $110.86 
80155V1t $ 89.05 
80-163 Bare Board $ 19,06 


2-60 MICROCOMUTER 


F 


‘GH - 
2-80 MPU, Z-B0 PIC, 2716 EPROM, 2114 
RAM single board computer. Single 5 
YO power supply al 300 Ma Twa In- 
dependent B bil VO ports wilh hand 
shake lines. AC controled 2M hz clock. 


Complete documentation. PO lines use 
50 pin edge connector, Data and ad: 
drass lines are nol accessible, Mod for 
2532 1s included, EPROM is not inctud- 
ed. 1K. RAM, 2K EPROM, 2 O porta. 


80-280 Assim. $129.85 
80-280 KM $119.95 
BD-2B0 Bare Board & 19.95 


gi. JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING « P.O, BOX 338 » REDWOOD CITY, CA 94064 
ADO SALES TAX IN CALIFORNIA « ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 
10% OUTSIDE U.S.A, 


ple I| Computer, JGE 


JBE's 7.75 x 11.75 6502 base 
Microcomputer has the 
capacity for 16K of EPROM, 
4K of RAM, 8 Parallel Ports 
and 1 Serial Part, Monitor and 
Tiny Basic are also available. 
The fully populated version 
includes: 


* 16502 CPU 
a 4 6522 VIA (8 Parallel VO 


Ports) 

& 1 AY541013 (Serial 1/0 
Ports) 

® 82114 RAM (AK) 

e 2 2716 EPROM (Monitor & 
Tiny Basic) 


The partially populated var- 
sion includes: 


e 16502 CPU 

s 1 6522 VIA (2 Parallel 1/0 
Ports) 

# 1A 15-1013 (Serial I/O Port) 

e 22114 RAM (1K) 

e&1 2716 EPROM {with 
Monitor) 


Both versions include 
sockats for 27 16s or 25325, 8 
16 pln sockets for |/O interfac- 
ing and a DB25 connector for 
RS232. 


All address and data lines are 
brought off theboardtothe50 
pin edge connector. (similar 
to the Apple Il bus) 


This board also features 
power on reset and cassette 
interface. 


81-030 C Fully 

Populated $349.95 
81-030M Partially 

Poputated $249.95 


81-030B Bare Board $ 89.95 
2716 EPROM 


(with Monitor) $ 19.95 
2715 EPROM 
(withTinyBasic $ 19.95 


SGOLD DISK$ 
CP/M* Compatible 


2-80 Software 
2-80 DISASSEMBLER 
An easy to use 
Program to create 
source (.ASM) files 
from executable 
(.COM) files 


EZ-TEXT WORDPROCE ESSOR 


5-8" SD/DD 
Vni M 
& Associates 


POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 


—213-532-1237 9» 
END trademark [pte Research CSS 


Z-TEXT wil format 
your text fila the | 
way you want It 


Circte 50 on Inquiry card. 


19550 4WARAMCHpa —— MDAU 
$3.40 2715 EPROM B 


€ MICRO SPOT ELECTRONICS 
1402 vere, Sve rd 


Yim, C SEN. 
puni E 


THE INFLATION FIGHTERSI 
— RAM 


4116 250m 8/$11.00 
4116 200ns 8/$13.00 
4116 150m 8/$16.00 
2114L 300ns 8/$16.25 
21141 200m B/517.00 
4164 200ns $9.00 
6116 200m $10.00 


—EPROM— 


2716 (5V}450ns 8/53.90 ea, 54,15 ca. 
2732 (5vj450ns 8/89.75 ea, $10.25 ca. 
2532 (5V}450ns 8/510.50 en.$ 12,00 ea. 
Preig alluw upto 3 wies. far personal ebochs lu 
tit 


Add 52,50 Shipping È Handling 
C.D.D. 14.00, Wash. residents add 4.45 Sales Tas 


CHIPS G DALE 
PO, Box 31607 
Semtler, Wash, Zip 38103 Master Charge 


1-206-524-9126 VISA accepted. 


Circle 74 on inquiry card. 


and a fut! complemen ' 


You can pay more — 
But yous can 1 gel more! 


aps EE 
6859 ii Colar Computer AK 
5 
310 


Model iil 48K 
2 disc & R5232C w/ 16K Ext. Basic 


$2100 $459 

BUY DIRECT. These ara just a few ol our graat 
offers which includa Printers, Modems, Com- 
pulers, Paripharais, Dist Oras, Software and 
mors. cat TOLL Free 1-800-343-8124 


We have the lowes! com 


possible luthy US | 


warranieed prices Wirte for your 
ree Catalog 
245A Greot Road 
of Radio Shack Software. — | imoion MA 01450 


417 n 466 v 3193 


Circle 84 on Inquiry card. 


Verbatim: 


Floppy Discs 
Write f 
SAVE 40% complete tat. 
ft, Prica 
HX, nem 
MD525 7 slda/dbidens ..... ,-523.30 
MDS60 2 sides/dbi dens.. . . 44.20 


MD577 1 sida/?? wack, , 32.50 
MOS5? 2 sidea/77 track, ... -44,20 


8 Pè Mu Certified 


PR. P 1o dans... . ...33.80 
FD34-8000 1 sidsidbl dena. . ......39,00 
FD34-4001 2 side/dbldens.......,.468.20 


CHECKS — VSA — MC — C.O.D. 
(343) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shares, Mi 48081 


Circle 220 on Inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD?! Call Free (800)235-4137 
for prices and information. Dealer 
inquires invited and COD's 


eo m 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401 in Cal call 
oan, (800)592-5935 or 
a Sd 10737 


Circle 300 on inquiry card. 


PLOTTING SOFTWARE 


Calcomp compatible, for| 


d HIPLOT 
FORTRAN, 5nd 


FLG&t Tah twme aren 


Circle 154 on Inquiry card. 


BIBS DAVE =< 
1k TERFAC) 
QJ EODEJ 


" Corales phone - 
BEHITII GAR. — HOS, MON 
EPSOM FEINTEN = - ~ 
SÜPTWARR = = = ~ 
SHARP CALCULATORS -= 
BTEBLTALS5 ? = 


races $ugh(iect ta chang without 
Shipping vetra. ho tax pet of ^ 
esi id65E! quid apprcopkiate t&me 


WE ARE Au PATHOAI ZEfD ATARI SALES AM» 
aBAvICcE EGRTER 
i. COMPUTERTIME, INC, 
i PO DIA ase 
<r KENTEIELD. CA 94014 
CALE TOLL-FREE à z 
fn Cadbhfornis aT | 


Circle 102 on inquiry card. 


NEW 23K 
PERSONAL 
COMPUTER 
$2399 FACTORY SALE 


You get ihe NEW APF-IM-1 Full Swe Powerty! 
Compuler; includes 14K ROM with Levai (| BASIC 
bul in, 9K User RAM, Color, Sound, Prolessional 
53 keyboard, Two controllers, Two 10 key numer: 
ic pads, High speed casselle, A.C. adapter, RF 
modulsior, TV. ewitchbox. Accepts TAPE-DISK- 
FLUG IN CARTRIDGES. Il is PLUG IN EXPAND- 
ABLE at woos, 90 day paris pnd labor warran- 
fy, owners guide, BASIC tanguage manual Af 
This in a beautiful black and white console case 
for only 4239" 

15 DAY FREE TRIAL Return within 15 days com- 
pee and undarmüged lor refund al purchase 
price. 


PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 


Circle 322 on Inquiry card. 


commodore 


UC-20 $259 
SEES E 


Color ° Sound ° Graphics 
Call or write for more info, 
Disk drives avuilable soon! 


IBM 
unti ACCESSORIES 
BY TECMAR 


256 K Dynamic Ram Card =r," paneto wa 
Paralleli 1 /O Card *?*994984588549905 
Hi-Speed Serial l/O Cuxd ........ 2.» s FOR 
Real-Time System Clock 540499" UPS V£4d29HK 4 
Card Expansion Chassis ...-...4.2-2e PRICES 


And Many More Accessories! 


A. ATARI 


/ C ce, Y 


(summ, 


E $.100 


California Computer 
Systems 


Floppy Disk Controller ....339 | i 

64 K Dynamic Ram Board, 
200 ns ...............469 —— 

Z-80 CPU board Jews "er 
w/monitor ROM........269 CALL FO 


S-100 12 Slot Mainframe , . . 399 


2 — Port Serial/2-Port BEST PRIC ES 


Parallel Interface .......249 | it youre considering a computer, consider this: 


Microcomputer 


eded LLTI PUTAS, 


— — -—À 
S —— 


4 Mhz Z-B0A Operation 


16K RAMBOARD by ConComp BO of 40 column modes STANDARD 


Bulli-In Centronics printer 


port 
for Apple 11 Computers Full ASCII keyboard with Shift loch 
Real Time Clock STANDARD 


RGB Color Output 
$ alge me ah —e TUNED 
t 
FOR ONLY CP/M Compailbility 


5 programmable Function keys 

24K Microsoft NBASIC tn ROM with enhanced 

colant graphic commands 

The NEC PC-8001A has all thess features and much 
more. Ex»pandibility you went, expandability you get. 
Through the use of the PC-8012A 1/0 unli, total system 
vo V hath RAM can be extended to (60K The PC-8031 Dual Disk 

1! A e | Drive pute 286K of floppy disk storage af your com- 
i (pg EP fuaid 


The NEC PC-8001A bas so many things that are op- 
(tous on other computers built right in that you may 
never have to buy another accessory! The quality that the 
NEC aame has come to stand for has been ballt-in, ton. 

Compare the competition, and then call Consumer 
Computers fur the NEC PC-B001. 


ATARI 800 16K 
CALL FOH BEST PRICE 


AVAILABLE NOW 


Arari d00w/16K . . o o lucus 2 aaua i1. 949 Printer 
eril ai" Le DR A m NEC COMPATIBLE SOFTWARE 
Bin Disk Drive, 9 ^ a pagpasa aa«-"9"52€4 (o 449 

CP/M Operating aystem with graphics control. , . CALL 
825 80 co! 7x8 Dot matrix impact prints... .699 rm, p 
822 40 col. Quiet Thermal Printet.. eene IE Epson an Finenctal & Scientific Modeling (requires 
RSO I [| d |"»e-vüàcondüt a eae è è m c p 4a 8 OO oH 0899 v - tt CALL 
Atari 16K Ham Module... src! | MX-80 or f. WORDSTAR Word Processing System (requires CP/M) 

Mer 


Axlon Ramcram 32K Module. ........: sı»: 189 
Asterolds, Missile Command and Star Raiders. , . 9568. 


SPECIAL ATARI CATALOG AVAILABLE 


Video Monitors 


Amdwh Leedes Video 100 iz" aw k 2 m oW wm n a. 129 
Amdeh'Leedea Video 100G 12^ Green Phospher 149 
Amdeh (Hitachi) 13" Color w/ audio oniput.... .389 


MX-80 FT 
CALL 


deere tı *e-»4--- $ :»nt6$*? b*4 $9584 A*- cura ae. CALL 
SYSTEMS PLUS Complete Accounting System (requires 
CRIMI -oeoa QU eee = ee ee, CALL 
MICROSOFT BASIC-80 (requires CP/M)... ... CALL 
MICROSOFT FORTRAN-80 (requires CP/M)... .. CALL 
MICROSOFT COBOL-80 (requirwa CP/M), .: . . .CALL 


Ordering information: Phoee ordere asing VISA, 
MASTERCARD, AMERICAN EXPRESS. DINER'S 
CLUB, CARTE BLANCHE, banh wire transfer, 


Anades 9501 w/ 2E Buffer ..... SPrTrrerre 1349 
C. teh Starwriter 25 CPS daleywhee!.....1-- 1449 
C. ttoh Starwriter 45 CPS datsywheel,....... 1663 


NEC 12^ Green Phosaphesr Display JB-1201M ..CALL Epson MX-70.......,. Sade Ginn eaa aa d cashier's or certitfled chech, money order, or per 
NEC 12^ Lo-Res Color Display... ied ey yee CALL Epson MX-BO & MX-RO FT "T pen pacenacees i aliii sonet check (allow ten days to clear). Uniess prepaid 
NEC 12^ Hi-Res RGB Color Display sors». Epson MX-100....... ie 0 60 Rew ee Ee eee. CALL whh cash, plassa add 5% for shipping. handling end 


insurance (minimum 5.00). Calllornia residents pdd 
6% salen Lan. Foreign customers pleasa add 10% lor 
shipping. OEM's, [nethutioss and corporations | 
please sand for a written quotation. All equipment is 
enbject to price change and availability without 
aplice. AW equipment ls nrw and complete whh 
manelactarer's warranty (usually 90 daye). 


bowroom prices may differ from mall order prices. 
Send Orders To: 


COMSUMMEr 
COMPUTErS Mail Order 


8314 Parkway Drive 
La Mesa, Calif. 92041 


NEC 88293 impari Dot Matriz laenasanecenonc s UD 
NEC Spinwriiars (Latest modals} s.a» sysop. CALL 
Paper Tiger ID5-460G w / graphice »5**»5*?ywayybe M99 
Paper Tiger IDS-560G w/graphice ,.,........1099 
Qum: Spring Deleywheals (Latest models) ...CALL 
Disable 630 Daisywheel 40 CPS non ad ones dE gare 


ORDER TOLL FREE 
800-854-6654 


In California and 
outside continental U.S. 


(714) 698-8088 


Telex 695-000 Beta CCMO 


Sanyo F BAW Display... ..2.-25525222525. AES 
Sanyo 3" Green Display... see eso 6o £L CALL 
Sanyo 12" BAW Display. eee ee evoonsc 259 
Sanyo 12° Green Phaspnher Display «2.22225. . 285 
Sanyo 13" Color Dia play eo aman sbagusasqaaasga 449 
Zenlth 12° Green Phospher Display . 4.6 peer o. LSD 


ZENITH 
12” 
GREEN 


Circte 109 on Inquiry card. 


QUARTZ CRYSTALS 


| moh bb socii i2 N0UR FPG 3$ 3009 
: "37348 3465068 38 3024 
174E Jà tiag $6 23428 

FEILE EEIE -i ELILE] 

‘sae iu woa Foni 

1334850929 76 8758 woe 8 

1170738 Wik B. 28 4a | 

thaTR MIS 28 81A 8 

TEL TE C LE ELE 

URIIIETUESILE 

tá ig MINE MIPE 

ee RoE 30 $43 N 

3^5 43? B. >F d. E 

as cud È »e à b 


G hae 331395 M uitia 
4DOGB JPTE :5 5008 MAR 23 RIT FO IU 


$5359 63008 WHR HINGE 3) 71908 OO Irop 

SMILE Bal (OME ISS 210789 4D 4424 

l Vegas MITER 20 W} i 

UI IEEE NIA! 

E IME IE IE IESU IE LIE 

4T2&R MN SS'JH.—DARAM 1A 872 B OH — 43 

ag aroun THIET 12 BOE IPRA Tee 40 EGU 

431138 T ^34908 G1: ODOR 30 ptT BESS 60 BAN 

49MP E PAREN tl 13A 7RRTAE € FRB 
 *06099 FERRE 13/9568 
LAGU 200098 — 1! 389 
RRM bga ri OE 

TLGA NOF ee ee apiusscin 


MLe-344 D" EE | 1008 eO - Da Gut? $a 


ADD $1.00 SHIPPING 
CAL. RES. ADD 6% BALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 


QUALITY COMPUTER PARTS 
P.O, HOA 743 / CHATSWORTH, CA 91311 


Clrele 326 on Inquiry card. 


DOT MATRIX PRINTERS. 


SUPER DISCOUNTS ON 

MX-80F/T wem NOW 
MX-80 oen IN 
MX-100 wem STOCK 


We also stock direct connect cables for 
TAS-80, Apple, Atari, Pet or RS 232 


CALL TOLL FREE 


Enter res id 


GRAPHICS ROM'S 
AVAILABLE 


Clrole 224 on inquiry card. 


VOLTAGE SURGE & 
TRANSIENT SUPPRESSOR 


Protects 

Most 

Electronic 

Equipment 

The SUPPRESSOR electronically re- 
moves of reduces suduen voltage changes. 
It simply plugs inte a power receptical on 


the same circuit as the equipment being 
protected. 


END POWER LINE SPIKES, SURGES, 
HASH... Only $29.95 ea. Dealer Inquiries 


Invited. 


CUESTA SYSTEMS, INC. 
HD Roata Court 

50n Lu4 Obapo, Colfomio 93401 
(805) 541.4150 


Circip 115 on Inquiry card. 


special «o 


HR ES i 
HP-B3's H n ü “73 Ot} 
HP-9895 Dual @ Drives 55300 09 
MP.8292 Dua! 5" Drives $1966 00 
HP 7225^5B Piniter §1720 00 
LOBO Disc Drives $ 395.00 
IOS 445G Printers 4 699 00 
NEC Spiwnlers 

with Tractors $2560 no 
is 460G Printers $1099. 00 
IDS 5606 Prinjers $1330 00 
C ITOH 5latwtiter 255 $1300 00 
COS 300 Dual B' Breve compoler with 

54K RAM OASIS CPIM 2 4MB Dist 

memory, 2 seual ports. 1 pscallei 

part and a Televwden 

9*0 CRT Call tor price 
COX. Lark Subsystems Gall lor price 


" 210/835-5250 


DATA SYSTEMS 


“THE COMPLETE SYSTEMS ARD SUPPORT TEAMS" 


ART GRAE SOP CENTER MG D & CN UET AVE. TI m ek 


Circle 231 on inquiry card. 
VÀ 


EPROM-32 


The only EPROM programmer you neni! 
"MEESE E t (8- = EPROM piogiammar ior siagle-suppty 


Ec. ETT IK "d Gk (te EPROMA plus future 
s — a a aa mae to difieren EPROM 
PM-1 — 2508. PNA - 2564 ks 


PM 4— 68764 
PMT ~ 2528TI-15K) 
» Zeio-Inseriinn-lorce Sockel acpommadates both 24 -pin aed 
2B-pin EPROM packages. 
«DIP switch selection ol piogiamminp pois and EPROM 
address ior venticalion angor use 
. aa DC. AL converte: win adustable regulai (or 


amming volt 
. eene voltage switched by sata 
* Doubie-sided PE ps with solder masks silkscreen and 
id plated contact fingers. 
matan chides | soues dist of 8030/7280 ami- 
ware io programming and vestication 


Corporation e meier M el ~ mac 

PO Bax 17577 tibonal Tea nml $795 Pugramminy/ 
Memphis. TN 38117 — wee itio gattwart om E etch Linge oeesiy 

i903i-755 0619 CP. -pippate Diei — us 


MASTERCARD & VESA-- TN raglüents add G% suas Gau. 


Circle 251 on Inquiry card. 


EMORY EXPANSIO 


FOR APPLE? rae compeny that 
brought you tha first 32K AAM board for 
Apple N® and Appie N+* now offers: 


@128K RAM aiu roronv $599 
fric luda t MOVE DOS (retentis DOS) 
5 2 RAMEXKPAND ilor Aopinsch* ipteger | 
pampe 3 PSEUDCOHDSKR for DOS 33 0r 32 
sawa e d PSEUDO DISK Inr CPrART 
Darhagrs 5 PSEUDO (55K for PASCAL 


€ 64K RAM $425 


A mentum irge mermgny wapgnsion Dosid white can be 
OGG 10 128K at y later dere (Upgrade kt aokd 

far $175) laches a^ 5 solware packages ofhared 

vein me 1284 board 


e 32K RAM sritomy $239 


Tha aid lace lor Ape wer Includes our fest J 
sDitwp!? Dachapes fabovel vein CPO? sed PASCAL 
pseudo-daxs now Gered as ophons [138 sach) 


e VC-EXPAND'" MEMORY EXPANSION 
ow.r $100 FOR VisiCale* 
E pd memory avails m Parqong! Software x 
tE sector Vewc® Adm TA Gek or even 126K to 
yOu msiri woraxpare (even d you shia have k 
35K card. m usé’) wrdh ha Z4 9 
piogram pli ghe or mere TTTUUWt 
Ssivin bomas C OA Nhà hum 


Erme eaan PO thes UER km ids UN UPADS 


Circle 348 on Inquiry card. 


APPLE EXTENDER CARD 
$29.95 


Extends Apple Cards 
Above Computer for 
Servicing and Debugging 


APPLE EXTENDER CARD ..,.$29.95 
IBM EXTENDER CARD ......$34.95 
IBM Prototyping Board .....$34.95 
RS-232 Board for TRS-80 

Model Ill, saaressa a s o 994.95 
32K Memory Exp. Soard for 

TRS-80 Color Computer 
(Adds 15K) ..........,..979.95 


(Colo. Residents Add 3% Sales Tax} 
DEALER INQUIRIES INVITED 


IMAGE TECHNOLOGY, INC. 
P.0. BOX 15456 
LAKEWOOD, COLORADO 80215 


Gircle 184 on inquiry card. 


SOFTWARE 
AUTHORS 


Cash M on yow creative enengues. pin Into 
Soft Cemouter 5ystams' SOFTWARE 
DEVELOPMENT PROGRAM Gel all of your 
R&D hardware at Our distribuer cosl plus 


% R ^l | 
20% Royalty! 
We give you personalized service, oher a nor- 
BXcíusive markeling agreemeni, plus olher 
spscializad sérvices. We seek high level 
language campllérs, cross-assemblers, utili 
tas, OMBS, naw OS, educ. and business ap. 
plications, and any other markelable program. 
We offer full development and documenta 
tion, Don't hesitate. contact us immediately 


Michael L Ogan, V.P. RAO 
intoSo!t Computer Systems 


Ju 
2899 Clayton Rd — 
Concord, CA 94518 "WU i415) 580-0202 


Singe Source Sotullan 


Circle 188 on inquiry card. 


Smartmodem 


$ Atonia Auto-Dial e Repeat 

e Programmable - Use Any Language 
€ Touch-Tone and Pulse Dialing 

® Audio Monitor - Listen to Connection 
e FCC-Approved Direcl-Connect 
* Full or Half Duplex, 0-300 Baud 

s RS-232C Interface € 7 Status LED's 

© Two Year Limited Warranty 


$249 


Send certified check gc money order 
Altow two weeks for personal check 
Florida residents add 4^ sales tax 


ACE COMPUTER PRODUCTS 


of Florida Inc. 


| _ 1640 NW 3rd STREET 
al OE ERFIELD BEACH. FLA 33441 
WOICE: 308-427-1257/DATA: 305-427-6300 


Circle § on inquiry card. 


WE WILL NOT BE UNDERSOLD 


CP/M" Soltware Sottware/Manual only 
Computer Pathways 
Pearl (level 1) $ 99/$25 
Pear! (level 2) $299/$40 
Pearl (level 3) $549/$50 
Digital Research 
PL/)-B0 $459/$35 
BT.80 £179/$30 
Mac $ 85/$15 
Sid $ 65/$15 
2-Sid $ 90/$15 
Tex $ 90/$15 
DeSpool $ 50/$10 
Mi ro 
WordSlar $319/$60 
Customization Notes $ 898/$na 
Mail-Merge $109/$25 
WordStar/Mail-Marge $419/385 
DataSlar $249/$60 
WordMasler $119/$40 
SuperSorl I $199/$40 
Spell Star $175/$40 
Microsolt 
Basic-80 $289/$na 
Basic Compiler $329/$na 
Fortran-80 $349/3na 
Cabol-80 $574/$na 
M-Sort $124/$nà 
Macro-80 $144/Sna 
Edit- B0 $ 84/$na 
MuSimp/MuMath $224/$na 
MuLisp-80 $174/$na 
Organic Software 
Milestone $269/830 
Supersol! 
Diagnostic | S 49/120 
Diagnostic 1! $ B4/$20 
Disk Doctor $ 84/520 
Forth (8080 or Z80) $149/330 
Fortran $219/$30 
Fortran wRatfor $289/$35 
Other lass 10% 
Unicam 
Mince $149/$25 
Scribble $149/125 
Both $249/$50 
Data Base 
FMS-80 $649/$45 
dBASE II $595/$50 
Access/B0 $699/$50 
Pascal 
Pascali/MT+ $429/$30 
Pascal/M $189/$20 
Miscallaneous 
SpellGuard $299/$25 
The Last One $549/$na 
superGalc $259/$50 
CBASIC-2 $ 98/$20 
MicroStat $224/$25 
StatPak $449/$40 
Micro B+ $229/$20 
(pote Software (Business) 

icropra 
Wordslar $239 
MailMerge $ 89 
Wordstar/MailMerge $349 
SuperSort I $159 
Spellstar $175 
Personal Software 
Visicalc 3.3 $229 
CCA Data Mgr uM $ 99 
Desklop/Plan Il a! $229 
Visiterm $139 
Visidax $229 
Visiplot $185 


Personal Soltware i(cant.) 
Visitrend! Viaiplot $275 
Zork $ 34 
Miscellaneous 
Micro Courier $219 
SuperText Il $ 127 
ASCII Express $ 59 
Apple Soltware (Entertainment) 
izard & Princess $ 28 
Mystery House i $ 24 
Fiight Simulator Fi $ 29 
Raster Blaster Si $ 26 
Space Eggs > 18 
Sargon Il $ 29 
ABM $ 22 
Micropainter $ 29 
Apple Panic $ 28 
Pool 1.5 $ 26 
Apple Accessories 
Z-80 Softcard $299 
Keyboard Enhancer $ 110 
Apple Joystick $ 48 
Sup-r Mod $ 25 
CPS Multifunction Card $199 
Videx Board $ 249 
16K Card $ 159 
Sup-r Fan $ 39 
ALF9 Voice Board $ 149 
CCS Cards $Ca!l 
CCS Parallel Model 7720 $Call 
CCS Serial Model 7710D $ Call 
CCS Centronics Modal 7728 $Call 
Ld TOEN MS ak, s200 
--— -1 4. rac 
A zz» Add-ons lor Zenith Z-89 
CCI189 5%", 40 Track $ 389 
Z-87 Dual 54" system $995 
Drives for 2-90 $Call 
Eslemal card edge ard power supply 
included, 90 day warrantWone year on 
power «supply. 
Corvus 5M $ 3089 
Corvus 10M $ 4489 
Corvus 20M $ 5429 
Corvus Mirror S 699 
Shugart 8* 801R Raw Drive $ 399 
TANDON 5%" Raw Drive $ Call 
Power Supplies $ Call 
Diskettes — Box of 10 
Maxell 5%” $ 40 
Maxell B^ $ 45 
BASF/Verballm 5%" $26.95 
BASFiVerbatim B" $ 36 
Plastic File Box—tolds 50 614” dskis. $ 19 
Plastic Library Case 5%” $ 3 
Plastic Library Case 8" $ 4 
Head Cleaning Diskette $ 25 
Floppy Saver $10.95 
Peppy Saver Rings $ 6.95 
16K RAM Kits 
One Kit $13.95 
Two Kits $25.00 
200ns for TRS-80*, Apple tl, 
(specity): Jumpers $ 2.50 
Computer Systems 
Altos ACS8000 Serias $ Call 
Atari 400 S 359 
Atari 800 $ 789 
Cail for other Atari products 
Zenith ZB9, 48K $ Call 
Zenith Z80, 64K $ Call 
Call for other Zenith products 
For last delivery, send certilied checks, money orders or 
cell to arange citaci bank wire lrensfers. Personal or 
company checks require one ro Ihres weeks I0 claar. All 
pucas ara mail order only and are subjecit to change 
without notice. Call for shipping eharges. 


Terminals mee TE 
Adds Viewpoini x ME > Call 
Zenith 2-19 § Call 
Talevideo 910 $ 519 
Telavideo 9200 S 729 
Telavideo 950 | $ 929 
S-100 California Computer Systems 
Maintrame $ 349 
280 CPU $3 239 
54K RAM $ 569 
Floppy Disc Cntrl $ 339 
Integrated Sys. wint cables, tsid. $1975 
2P + 25 HO $ 269 
4 Porl Serial VO $ 249 
4 Port Paraliel VO $ 179 
Casio Calculators 
Pocket Comp. FX7?02 $185.00 
Desk Printr/Calc. FR100 $ 79.95 
Scientific Calc. — FX8100 $ 49.95 
Game Watch CABO Plastic $ 49.095 
Game Watch CA901 Steel $ 69.95 
Calendar Watch AxX210 $ 59.95 
Printers NEC Spinwriter 
; 7710 R.O. Ser $2395 
7710 Ser wite. $2595 
7720 KSR wit. — 52795 
7730 R.O. Par $2395 


7730 FLO. Par wir.$2595 


NEW 3500 Series $ Cail 
Epson MX-70 $ Call 
Epson MX-B0 $ Call 
Epson MX-BOFT $ Call 
Epson MX-100 $ Call 
PaperTiger 445 Gr. & 2K $ Call 
PaperTiger 460 Gr. & 2K $ Call 
PaperTiger 560 Ge $ Call 
IDS Prism BO $ Call 
IDS Prism 132 $ Call 
PaperTiger Access. $ Call 
Anadex DP-8000 $ 849 
Anadex DP-9500/01 $1389 
Okidata Microline 80 Fric. & pin load $ Call 
Okidata Microline 82À Fac. & pin teed $ Call 
Okidata Microline 83A 120 cps $ Call 
Okidata 84 200 cps $ Call 
Centronics 738 $ 739 
C.ltoh Starwriter | 25 cps, par $1525 
C.ltoh Starwriter | 25 cps, ser. $1620 
C.ltoh Starwriter t 45 cps, par $1950 
C.ltoh Starwriter 11 45 cps, ser $2075 
Axiom GP-80M s 319 
Data South 180 cps $ Call 
Ollvetti DY 211 Daisy Wheel $ Call 
Monitors 
Leedex 12" B&W $ 128 
Leedex 12" Green Screen $ 139 
Leedex 13" Color $ 328 
Sanyo 9"B&W $ 148 
Sanyo 9" Green Screen $ 189 
Sanyo 12" Green Screen $ 249 
Sanyo 12" B&W $ 239 
Sanyo 13" Color $ 449 
Zenith 13" Color $ 349 
Zenith 12* Green Screen $ 129 
Telecommunications 
Prentice Star Modem 1-yr. guar. $ 125 
Univ. Data System UDS103LP $ 135 
Univ Data System UDS103JP $ 175 
Novation Cat $ 139 
Novation D-Ca! $ 149 
Novation Auto-Cal $ 199 
Novation Apple Cat Il $ 299 
D.C. Hayes Smart. Modem $ 249 
D.C. Hayes Micra-Modem II $ 295 
CC! Teinet Com. Package $ 135 


420-423 Rutherford Ave, Dept. BO3M 
Charlestown, Massachusetts 02129 
Hours 9 AM-BPM(EST) Mon-Fri. (Sat. til] 5) 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


The CPU SHOP 


Technical information call 617/242-3361 


Massachusells Residenis add 5% Sales Tax 


Send for FREE Cat 
TO ORDER CALL TOLL FREE 1-800-343-6522 


TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


master charge 
Teg IRTIERAES Cees 


Tandy Corporation Trademark” Digital Research : 


Circla 112 on Inquiry card. 


APPLE, TRS&0, TI, IBM, PET... 


TRY! OUR $99 SELECTOR SWITCH 
Available ior R&232, IEEE 488, BNC... 


Dur $994- SRAI sete ai! S336 rOu mont BA Bog area Ghare yo 
pong? ^od ale The ubetiian m made By tuming the tram panel 
kong Eutrunglé ihs agg artha DJ 260 naciig ad disconagcling «tees 
Des -BAAB tet phon ues tan coreect pna peinier &a Tap CPUs o 
CoP HD £r velit ho eonmer! ane CPL (o aie a prnrar or s modem we 
sio Park 3 À 5 2 6 pesason ute im Rack we Pavel abou) X) modis qo 
Balra", oF (ha common apperetions Our Droducha aeg TP ron! peoples 
UPR ON (Fu raria ve 1081 oret ED.OOU uev. Vig Aiha a & YEAR WAR. 
BAMTT CUM LNITE HAVE AN EXCLUSIVE @ONITORANG OFTON Ww 
Papen cin alors ard deers in moai cirea ? peas hunte compie 
Rewer DOS Ag) Carry ai Colli ores Sette ple ee fine fum £49 u$ Ae piti 
"hag gate racounth ah WED 5 (raxsslióó Site Caius iex & FREE 
fore "Aalpg 


ME 


480 San Antonio Ari., Palo Allg, CA 94306 
DEALER INQUIRIES INVITED! 
Call! (415) 493-1300 


Circle 165 on inquiry card. 


Screens in seconds 


QUICKSCREEN. 


acumen Dh lm 

ewe ee ee eee GONE ee M dm m € 
JIIZIINIIITIZIFIETTIITI 
^» ABC CONPORATION = 
è INVENTORY OLSPLAY * 


PRESUFSCECHECSEPEECSSZOASE 


* ITEA 1D: 12345 " 
seunaqbustesatalP»EsESeU 
FINANCIAL OET ETERS 

beumwumwumef) aa 

i PRICE $A ! i 
i COST Séi i 
Jaenegee reset | i 
( SAGES: t } 
ry 
i MTD $180 | j 
|) YTD $5DD I I 


PFerrrevatugt 


RN TUE eee a 


! 
Microsoft BASIC. CBASIC, aBASEL, 


or FMS80 [tour separate versions} 56K CP/M 


$149 {user mena: $204 pius shipping - 

Fos & Geter Associales, inc. B i201) 17-0942" 

PO Bor 1053 Credit Carde 

Teanech,M. J. OFOO8 Accepied 
MEHI fe a braces OW DN der) ates 


eee tf Le s trairem of Aster tece 
CMG PM, we Tena of Digital Arch 


Circle 162 on inquiry card. 


= tins i 
MICROSYSTEMS 


DOUBLE DENSITY 
DISK CONTROLLER 


for both 51⁄4” & B" drives 
only $595 complete 


including CP/M™2.2 


MAGNOLIA MICROSYSTEMS, INC 
2812 Thorndyke W.. Seattle 98199 
(2406) 2857268 (800) 428-2841 


CP/M s a trademark of Depts Research 


Gircle 225 on inquiry card. 


TRS 80 USER 


QI TYRONIT SOLVED VOU BWITCHHNG PROBLEIM 


DAY WHEEL PPMTENG ETC) TO SELECT D 

Tua THE SCR TO THE POTON ND MON MENENG 
WiThH CABLES! EASY 10 INSTALL EAXY TO OFERBKTES B YEAR WARN 
RANTI 


B ġab uwIT FOA THASE ry OEACES, REQUEST PART NO OTAS 
PABC.AHA 10 DON 


a pa BHARE OME PTER ao TWO (1 185 iyw. RIOUEDT 
MT $6 OMS AB aP ee 


p TO $HàRE ONE Pthrtithl BETAEEN IHRER h TRS BO L REQUEST 
Peat jo TRES 2A BC MS dr 
ALL FOUA LAATS ARE AVAILABLE PR ETOCR 
OWNER TWitCMuARN) PRODUCTS &AE ALSO AYSILABLE WE rv 
OVER JD MODELS OF MANUAL. Abele ND TOMATE ies BSE 
WENT COLUMN Für LOOrION AL rit ORI A Tatty 
CONTACT QA TROMIN CT OUR LOCAL DISTERHUTORS 
DEALER IKONAS servile 
Caii (415) 493.1300 


42 fete rs 


UNIVER'TAL INTERFACE PhOQUCTT 
590 Goh Ahmi hri. Fab Ane CA SS 


Circle 169 on inquiry card. 


Ø Dysan 


CORPORATION 


Solve your diar probbenna, buy 100% ariace 
tested Dynan diskettes AB orders shipped 
bom stock, within 24 hours Call toll FREE 
(OD) 235-4137 for prices and information. 
Vina and Master Card accepted. 


£S 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal cali 
(8051 543-1037 ] 


Circle 300 on inquiry card. 


LABELS 


perM 


15/16" x3" white pressure 
1 up - pin feed sensitive 


PRICE INCLUDES SHIPPING 
Packed 5M per box - Min. order 1 box -$14.96 | 
Check with order Moss Resitenis aci 5% Sales Tax 


CHECK-MATE 


P.O. Box 103, Randolph, MA 02368 
Telephone: 617-963-7694 


Circle 71 on Inquiry card. 


Analog and Power 
Control !/O.....in a 
Single Board Computer 


- =- 


6804 or 68704 MPU Wilh 2K ROM or 
EROM, 128 RAM, timer. 8 12-bit 
onalog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
oulpuls, serial 1/O, digital 1/0, 
watchdog limer, power supply. 


Gircia 417 on inquiry card. 


HOW TO RELOAD 
Multi-Strike Daisy Wheel 
PRINTER RIBBÜNS 


You can profitably reload 
$96 Richos for $36 
$90 Diablos for $24 
$84 Wangs for $24 
$76 NECs for $24 
$36 Qumes for $12 
or less 
This comprehensive book provides 
full instructions on how to make as 
much as S180 an hour reloading 
mulli-strike ribbons in your home 
Send S.A S E. to 
WILLIAM WALKER 
Box 16-J-5 
164-30 Hillside Ave. 
Jamaica, NY 11432 
“SUDAGI BYNS- peg[BJ pue jas 3M 
Prices sent on request 


Circle 405 on inquiry card. 


Douhle Your 
5%” disk siorage 
capacity without adding a drive. 


Get twice as much from your H&B or 
H89 microcomputer. Our FDC-380H 
floppy disk controller, in conjunction 
with your 54” drives, for example, 
expands memory capacity fram 246 
bytes tn 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density. 8" and 
BY" drives — simultaneously. 


Call 714/275-1272 today 
or write for details. b 
C.D.A Systema fac. 


Controlled Data Recording Svstems, Inc. 
THAT Vivkerg Bt, San Diego. CA 92i E 


Circtie 69 on Inquiry card. 


i itor! j " 
: We Will Beat All Competitor's Prices!!! 
| .00 
j 74LS00 4000CMOS 8/ $1 6.00 
um Bue he Gom im tz CR 
H ^ ues 9 ME 26 RM 3 on TS Aun n6 HITACHI AUGAT LOW PROFILE SOCKETS 
T& S) — X T4126 D fALSZSR 3 X5 P B& 4506 LE 2K x B CMOS RAM 150NS These Ate Hgh 
M365 — 2 MSG MISTS 10 aco 95 anh 95 D E: Pin Compatibia with 271 Standard Sockets 
ETT P "SUA — T5 C27 ges «cg "at % 4508 155 HMB&116P-3 
Tal 508 2 "S19 S er —— 3 amu 45 «B 4810 [^ CPN 208&.AG29D 10 
IAUSI 2h 74 S5 1H LSB 95 api KH as 55 451! n $13.00 MPIN 214AG29D 16 
us SiGe Zu RÀ 2 i25 is d CR 
TENE. 1 P i í 
TALSI? a A515! 75  HMLS295 09 aii g5 a 96 4515 225 8200 8 For $8B.00 IN 220 &G290 ë 24 
Pasta Tá SSI — 75 MALS $ ans B a 95 1516 150 22PIN 222029D M 
aL Sth X) HL5i5 B maS 2 ars a5 4055 275 abla 125 d 24PmN 224.4629D — 26 
"SO A màs O0 TaSx3 — 385 ap? = a5 275 4519 125 BEDA Res SBP:N  22BAG790 28 
7A E21 3j fL5157 Ty TILSIM 175 apis a wee 995^ 24) 125 ROMA 2 1196 4118 pP zab &AGZ9D — 42 
7532 25 MS X uL 1H. "m 4& 4050 12 45% 125 P Lo 
74,525 30 yagi — 90 TAL Ir. «n EA AUOD 75 4528 125 aCe SAUA STATIC RAM 
TAL Sot 375 niea oO LS 10 a) BS «nb AD 4527 175 BIES 1125 1 & 4154 
TES 3 T4532 — 00 MLS L5) A2 e «x0 ü u 2 n2 K x 
r 72.50 3 M50 — 3 Mi | LS Ax 3A arn ao 5n a5 Bt £15.00 64K Dynamic Ram 
PET $3 nata — UO Ta SBS gn "n T AW JD 453 175 Bega Ec . 
Jis —» MiSVh (90 DO 5) anas B an? 3 45$ 178 pe s 200 NS 16 pin 
, na ST 5) frusto 2600 745367 & a6 1% av dO 454] 156 $15 00 
*4,538 € MUS 170 74 53Xu [7 ADT BS as a au 495 824 i8 6800 . 
Fa Sal) 24 LSO 19 DC 1.15 AIR BD 4075 QS J5 ^] Rala BD 
Pal Sek 5) 179 nixa — 175 a O5 a M atte gh azza paes - 780 z 
7a S47 A HLSU3 — 7$ HL 595 E: acd 4081 4D 4565 225 = Hm e a om 
taL 54 TE ?aLSi7s 9 1937 "4 AI! 150 «082 40 4560 $56 RR 490 7$ 6502 
ja Sa JÀ JASUS — 9") 7A S35 1m «n2 275 at gs, 258) 155 = faND s ins 
HLSEI 2 MLS 210 74LSQUS 5] «m 275 «Hb 95 eh 196 ps her E en LA 4000 
Tai S 3 M&S 995 74.5060 184 A034 24 a 35 A54 35 1A m za D 4D — im 
LP SF $ casn B 74 Xm LES ato [3 395 4585 $ gei 5 S BO Lo SD PDA 105 A won 
Husa) å fX Tus — A uS 1 aC? 25D am *7h ang 995 E FE EMI cp "me wD E re 
asi — $ Ma ee 15 & 05 BAH i50 zm PO $00 ECA 230 
74 S74 40 Ja 5183 — 90 OME Sapa 295 or nth aa 2m D^ PO 740 6512 2m 
"om mu n AM ux LINEAR 8272 EÉ 5543 41 00 mi PO BS G5 12A x0 
F4L576 4 PLSS 9 4.5090 1586 75 79.05 pei 7200 E CTE 66D 0 Pr 
ae X HOM Barbe um gma 100 T 1225 ZA ČC 740 es a15 
7a 583 75 masiy — BO maS — 300 TROBE 1 ms tM å 75 LMSEDV 5 . : A 15 ^ E ud FA ix 
Ta SEE 110 MLSZ) 115 74LSO4 307 LIDEN TS (MP 50 [I S00 un m SO DEUX wi Fx ars 
74, SPP a TàL5oaD 115 7a RAP Ang PRIZCT BS iM3QOK 50 LAPS 95 He ears 2m $504 DMA 2250 EETA, n» 
M m 4e S EAR o TI M U0N (Ure X Gn — «6 — 5D — wo — Z6 S09 5 è 2 n3 
aL 51 1 
HL 582 & 5243. 185 Ja 5658 1% KT 1a) LM 3? LMTAEY e EM & 80 BEC 470 = aon am E M 
Fal Se EO ASM 100 PALT 2 tä TB12KTY tad LWIEN  Y*) Lnd 150 rz 2500 thes im c red re oe 
EA F^ PA SM E p r mm "es LM4324N a pew ib 875A "rs cueg Ul) 280 S202 1956 Ge 1795 
4 4L 
TALS1D? — 40 TUSA TÆ  TALSERA — 225 TBi 2 e LM 395 Osage 10 anig xo SHARE 250 HOA SOn z250 BEGTA 1295 
3151 — 4 74560 W Ja SERRA 2% 85 LM33 T5 (MIB 245 
atu; D uS 12» IS — 23 7912€ 99 (M37 — 225 LME & 
mH 4A o u ca $C n E EIE a5 EPROMS 
als 
Jap5122 — 45 asza — UD aSa å OB co MC qe n Microprocessor Crystals 
TAN 5 LASS 2 ted P" $3.00 Each are Himeru 2A aces ed 
7 a 157054 54 HZ Parkiin) 2715 Habe 5 ANS 0 
74S00 TS OX er et (ad Param mes me 3 fes D 
d. 
74C00 CMOS S OMHE Puraliol mé Y 3 Supp HORS 750 
BOMHZ Paral 2718 Moons Supp ONS — 750 
«S00 Aw 1.200 US T4MH Puree PR MEC ^$ SONS — 1600 
in e 74533) 345225 830 TAG B CH — 195 MCR 20W SOME Syris TE Méguban +5 “SONS 1800 
n5 4b 7A5TM 6$ A54) — 205 acg 3s MC — 195 270 (ON HZ Sang; 2032 ict n1 ONS VO 
Tes L- BE EC 145 — ASI 370 FACIM % ACHA 196. 7473» 200 15 084H7. Saas ITA inten +5 SONS 1700 
14506 A Si 165 MSA ë I5 73006 X MC 61% race 090 15. 0M HZ 2T30A.2 nio 4 MONS — 1600 
MS “4 MSU 13 MS — 74b 78010 $ MCI — 198 70m2 — 090 (8431MHZ2 Sones TIA. 2 ine + ONS MM 
14508 TS Si vD 745287 — 3 TAC1A 145. ONS 195 ;4C9gi4 — 390 Sacs Au Hac +8 ANE 808 
"5 M) 7a5151 115 745250 145 7a) % ald — 220 7491 | 190 
7a81 RO Jas! 115  7ASGOD — 33D TACO "A 7ACi 220 C37 — 70 
Ha515 B 74515? — 118  ?AS2]4 — 1900 7432 & Tac! 220 7403919 1400 
745.20 BK MSA taD 745275 — 1990 A2 — WOW 2320 ace Go 
T2 7T 4541 280 745280 285 JaC — 205 exa? 90 0? — 590 
Se cise iR ie EM BITI T HANLEY ENGINEERING CORP 
; = uM 39 M 4 M B MEN IM um 7€ i 
fag? im 74i 4 
i (Sige io te so M noe zm non i 13400 Northup Way #20 
ri T 
i 1S) ! 7S3 — A0 Tack — 45D PACA 270 Me — 790 
X I 4 11 Mi ie Bellevue, WA 98005 
AGA — 0X) MSW — 290 
N57 ER GIE — 300 745412 — 255 TACs BEES vi a Ce — 275 
TM 2% 745109 1490 Tauri 490 nEw E 7era m ca) aa 800-426-2668 
TAE Va " 2 747904 Bocas 
Weld 1% MAWS TeS 7ASÀA 17o 01st — 220  TACOOS 90 OCE a 206-643-0792 
16113 — 195 MSE — ABS Tug 1550 JC 120 CAE gn En j% 
AS n SIG] 420 SOS 7a 175 CS Oo o 36 
345124 27^ 75572 775 Tac vù 108 
Minimum Order 15.00 
Include 4.00 for UPS Blua 
include 3.00 tor UPS Ground 
We reserve tha right to aubstituie manufacturers. Inciude 4.00 for 131 Class Mail 
Prices subjact to change without notice. include 12.00 for Foreign Country Orders Á 
Gur Inventory i& completely managed hy computer. Washington State add 5.4% Sales Tax 


Circla 174 on inquiry card. 


DISKETTES 


SAVE 40% Mis at. 


re Specify soft, Price/ 10 
Ve 10 nr 18 sactor 


#744 1 aldai/agi dans. ., - . «$26.70 


#7440 1 aide/dbl dans) oa ee ees «1.93.20 
#745 2 sides/dbl dans... ,... -40.30 


8’ p Specify soft 

or 32 sector 
s»7TAQ 1 zideísg! denn... arera 27,30 
47453 1 adeldbl dans... -} ~- -35.80 
4743 2 sidea/db! donz....-...-,-49,80 


CHECKS — VISA — MC — 2.0.0. 
(313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ava. 
St, Clair Shores, Mi 48081 


Authorized Distributnr 
information Processing Products 


Circle 221 on Inquiry card. 


ELIZA IS HERE! 


AT LAST! & PULE HAPLEIIENTATION ad ma cena ELMA 
ipod is AGA AnH bp oA Gn your mactpirmpedin 
Creed ai MIT w OB. ELIZA has Bees the wakti man 
Cove hated] Bret IHNRUQICP HONEN pog. ELZA ik 
PepCRMhemgis eur siita iie siülarni 49 


Ümeigrand da rir en a TER Mihana. LULA has arie been 

Ursa veriti fy paraa OO LONE derat? on ertt prioni 

fiw prey kare Hop Ea spit ied rt iic rre al uU 

Pee eo MEGAR 

beray pat Aaw RN AOHUDBOIEE SEON ARANE Str FULL. pane 

Sain Danna Mel clued <Hlared ài thee 
mibi HH rir us dira eur Menai Pr 

Due d Lf: qum te de trei on uu actae Buy pare 

eure Proin hor ane $20 aodan 

Chr yout Cay od Ex ZA seat y iaa ye nira gpd wien ber Pria 

Pinar -cuvaleynie xapy “Eray, ly inu wat Mig 


ELIZA I& AVAILABLE IN THE FOLLOWING DISK FORMATE: 


EF" 7 & Nn emen e a MM ro 
e! tar Cad al Re Mariso fcio Cd) Bouse 


é Lae Acne © wif 2:80 Seiad 
usin PELA CUM - dieit £70 for Manat BA DIC kouto 


U* RE SCC, SR 87 — B-'E I- TP 
Tus he Phoyntes Fir- adit JO ar Gnpsaeuriad fous 


ARTIFICIAL ee RESEARCH GROUP 
WI MATH LA pe agen 
Que LOS ANDELEE CALIFORNIA 90048 
Waa FRED} ESRB (3 68e- 7249 far =r] 
Mr. VISA aud CHECKS ACCEPTED 


Circle 35 on inquiry card. 


The R5-232 Monitor Controlier wilt 
halip gal ya up again. It simply connecis 
in series with any RS-232 Interface and 
allows you to Monitor and Control The 
R9232 control and data inex. Opersies 
on 9 volt tranalstor batterlaz or withoul 


batteries when monitoring. Complete in- 
Blructions included along with helpful in- 
larfacing tipa. 

Price/Terma $59.95/monay order, 
check, C.O.D, Master Charge or Visa. 
Alabama Residents add G% salps iex, 
ghipping included in price. 


KIRBY 25:5cistes- 
P.O. Box 509 Pelham, AL 35124 


(205) 987-0987 
Leaders in computer interfacing 


Gircie 207 on inquiry card. 


SUPER E-Z80 KIT 
64K-ZBOA-CP/M'* Compatible 
Micro-Computer 
Features ZBADA CPU-CTC and PH) œ 64K 
Dynamic Ram 1 4K Monitor EPram * 54 Key 
keyboard (Detachable) » 3 Fully Hufíered 
5.100 Spaces + Iniergrated C ircull Sockets © 
H5232-C Asynch, Modem Control (Program 
mable faud Rate} è Campasite Video * CP/M™ 
Operating System Campatiile * Epson or 
Centronics Printer Compatible Parallel Port 
8272 Floppy Controller Device - 3740 and 
iw Comp. - 8" & S8" Drives - up to 4 
Drives © 280 Programming Card è As 
sembly Instructions * Monitor Listing * 
Block Diagram. 


PRICE: 811895.00 
TEAMS: Certified check or 


money order 
Texas Aes Add Sales Tau) 


KIT-80 INC. 


18603 LAJ Fwy & ees Texas 75150 
© MIHEZ?-139 


™ Trademark of Digital Research 


Circla 208 on Inquiry card. 


WANTED: 


APPLE, IBM, TRS-80, CP/M 


SOFTWARE 


Westica is a publisher and distributor of 
professional soitwara tor microcomputers. 
If you have a new program ready far 
distribulion or want your existing programs 
to reach a iarger market, contact: 

Phillip Woetlhol, V.P. Mktg. 

Westico, Inc 

25 Van Zant Street 

Norwalk, CT 06855 

(203) B53-6B80 
To increase your profits, take advantage 
of Westico’s worldwide promotion and 
distribution. 


WESTICO 


The Software Express Service 


Circle 410 on Inquiry card. 


PERSONAL 
COMPUTER SOFTWARE 
for 
EXECUTIVES and MANAGERS 
e Name, Address/Key Information 
Personal Schedule 
Corporate Schedule 
Document Tracking 


File Indexing Schema 
Tickler File 


Questionaire Tabulating 
Any three for $150 - All seven far $250. 
Functional, well engineered software in 
the Pascal programming language for 
Apple I and TRS-80 Model [I com- 
puters. 


SOFTWARE CONSULTING SERVILES 
901 Whittier Drive, Allentown, Pa. 18103 
[215] 797-9690 
ATT. Marika Cichalii 
aTi pls Vompuler te TH: Tah C 


Circle 354 on Inquiry card. 


STATISTICAL 
SOFTWARE 


ELF — Stepwise regression, fac- 
tor analysis, correlation coeffi- 
tients, crosstabs, simple statistics, 
t-tests, ANOVA, stepwise discrimi- 
nant analysis, all BASIC transfor- 
mations and more. $200.00 

TWG/ARIMA — Box-Jenkins for 
seasonal and non-seasonal models, 
idantification, estimation and fore- 
casting. Price: $300.00. 

Each includes s databasa 
manager, numeric software key- 
pad, and ia menu-driven. Each re- 
quires an Apple I| with Applesoft, 
48K, and DOS 3.3. 

For further information, write 


"he Winchkendon 
3907 Lakota Road 
P.O. Box 10114 
Be sit oe VA 22310 


E Nand Applesoft are trademarks of 
the Computer Company 


Circle 415 on inquiry carri. 


ANALOG «e DIGITAL 
DIGITAL ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


Solier — union boord lux — 5-100 
ieri ee oe oe uei 


16-channat í 
m gain ei 
to 15 khz 


| | om 1 to ot4 - 


For additional — Ld the AD-100-4 and other 
fine California Oa ration 100% individually 
s Ls roe hea circie the reader 

for pspenise 


faster r 
| write or eau 
CALIFORNIA DATA 


CORPORATION 
3475 Old Conajo Road. Suite 6:10 
Hawbury Park. CA 97320 
(#05) 498-5651 


Circle 84 on Inquiry card. 


"C"COMPILERS FOR MC 6809 


* Gemmáiet re-entrant/rslocarable, efliciem, 'ram‘stle 
asuembdy language 


| * Supports full "C" excepti tong, Nass, doubles, 
| intulaticess, and bit ficlds 


| v Inetudes object code linker, (leary manager, and 
6809 rember 


a All uter program iO easy configured to tareet 
hardware enviraamens 
* Available at Nen-compatibde, residen! compiler or 
| CP7M-campatibie, eroi campller 


FC 6309 » « FLEX VERSION, ...-.. 5300.00 
| CCG809...,.... CPIM VERSION , ~...+ $350.00 


CP/M —-68XX CROSS-ASSEMBLERS 
(INCLUDING SOURCE CODE IN '*C"| 
ARSO0 , | MC6800, MC 6902, MC 6808... 8125 00 
AGBO ,..... aeree » we 175 00 
À6809 .......-. MCÓB09 0... cee $12500 


CP/M FORMATS: 8" pete SECTORED, 
$" NORTHSTAR 
FLEX FORMATS: 8" SOFT SET ‘OREO 


*Flex Trademark of Teelinicad Sypieots Cooniltasu, ine 
ACPA Trademark of Digital Research 


INIROL 


CORP, 


647 W Vliginla St 
Milwaukec, WI. 53204 
(414) 276-2917 


One-Stop Component Center ®© 


This is a partial listing of over 600 items available | 
from 600 authorized Jim-pak Distributors: 


“Phone ww LS Schottky f 
ee. e 2/85 sara WÉÉ ( Rene Junes) MLSQ. .... 55 ied 4 m m uH 
12 ...... 2/85  93...... 85 FALSO. .... 55 ALSI233.... 1.49 
H04 ces wE 74100. . .. . .. REPLACES THE TELEPHONE RINGER BELL WITH TLSOM. ...,. 69 MLSI$.... LƏ 
TAOB s a ea n -2/115 74108. . . . . .2 A SELECTION OF 30 FAMILIAR TUNES 74LS08...., $ 4LS13 .. .. LƏ 
07..5... Av 7431. spona à 74L810.,... -85  MLSIM ..,.. 1.95 
E — ^ ABo!/^ 0E 7TÁLSI4. , .. . £09  ML.$157.... LIÐ 
743010 Gn . . . . 27.85 | ae sa o ndd 74L e *" E 74L 5161. . . , 1.29 
714 sesan 99. 054... . 5. 198 7JàLS32. ,, .. .69  ALSIM.,... 1.39 
7417 á &€ 9 à ,2/1.10 13? oe à b ! ES PTOSO w ti Ja 745L 538. 2 wa p 9 "05175 P eA AA 1.19 
»20.,...., 285 HM6l....... ali dack PALSA. .... 129 MLSIS2.... 149 
7447 * ¢ 2 @ 8 k + 19 74164. aoe 8 @ 8 ok URES 76L S47. " » a 8 1.29 74LS193 a e e bk 1,49 
MMe ee es ANTAL ew Replaces monotonous telephone ringer bell. Easily connects $74LS48. .... L 74L5221.... 1.49 
008...» J MS. .... . LA] to any Standard phone. Use alongside regular phone arreplace 974573, . . , . 75  ALSM4A..,. 145 
W6...... 69 192.......119]| remote ringer elsewhere In bullding or outside. FCC approved. [74LS74. . . . . 69  74LS265. . . . 3.49 
485.......119 M93... . a . .1.19 | Use on any phone system — worldwide. Use different tune to [74575. . ., .. 75 741.9392... . 89 
7 sees -2/119 74365}... 4. . .99]| identify extension phones. Microprocessor controlled. Adjust §741.585...,. 1.49 74LS34 .. .. 1.95 
s.e... A299 74903... ....195] vol control and variable tune apesd control, Operates on 2-9V [| 74LS590..... .89 SILS97..... 229 


batteries or AC Adapter [not inci.) 
PTO3O Phone Tunes.............,..,.$49.95 
AD30 AC Adaptar ............. es... $8.95 


SOCKETS - 


JE215 Adjustable Low Profila Wire Wrap 
M'oinLP:::2/89 M pin WW gold 185 
Dual Power Supply 18plnLP...2/7  I&pln WW in . 
m l8 plin LP... 2/.88 16 pin WW gold 1.19 
at wei WC "iila api id The JE215 is & Dual Power Z5 Le , ye a pin WW gold 1.69 
urn Pot. upply with independent adjustable positive and nege- hel ar "Lo pin WW gold 2. 
tl T s e € à * é . 
100 Ohm. S Ohm, | Uve output voltages. A separate adjustment for each — |2a3 pin LP: 1: 32 ko plug cover ss 
1K, BK, 10K. 50K. | of the supplies providesthe user unlimited applications 36 pin LP.. 24 p. plug/cover 1.95 


. 8 
100K, 500K, 1Mag 40pin LP... 1.19 Aliso, The Molex Line 


830P .......$1.79 


^ SWAY DC VOLTAGE ADAPTER 
| With Universal Plug & 9V Battery Snap 

r; SeiBctvo vage 6,8, 12VDC. 

i Pol. selection [4 /-) 6’ 

ling — agadapler lo 

plugs, 6" line — 

adapter to batt. snap. 
120V/50H2. 300mA. 

DC8912.... . $9.95 


for IC current valtage requirements. The supply tan 
also he used as a general all-purpose variable power 


supply. FEATURES: 
* Adjustable regulated powur supplies, 
pos. and neg 12'VDC to 15VOC. 
- 7 a Power Output (each quoply) 
5V DC € BOOmA, 10VDC OG 750mA, 
1'avV DC 0 800mÀ, and 
15VDC (P 178mA 
s Two, 3-terrninal adj. IC regulators 
with thermal overload protection., 
= Hest sink regulátàr caaling 
® LED “on” indlaatar 
* Printed Board Construction 


.2/1.19 
fs 


€ à 9 4 ^»59*25* 9 9 89 
^a 


|. aara‘ E 403 4... JJ * 120V AC Input 
iiiI B Mb DB T Size: 3/27 2 8-1/18"L a 2"H PUT 
436 .,.... 148. 446... +++ 195| 3295 Adj Dus Power Supply Kit (as shown). . $24.95 
4009 seas » v" P 4047 e. €à bee 2.75 JE215 Adj, Dual Power Supply Kit (as shown) . . $24.95 Dipped Tantalum ELECTROLYTIC 
A aaaea 09 ...... 9 (Picture not 4hown but similar in construction to above) mtd @35V 2/89  Imfdesüv i 
@ll.,.,.- M 40...... 9 JE200 Reg. Power Supply Kit {SVDC, lamp) . , $14.96 2/.89 
403...... FO l...a L| JE205 Adapter Brd. (to JE200) :5,::9 & «12V, . $12.95 2/89 
ni tiot @e rü tae 2 WINS C r^ JE210 Var. Pwr, Bniy. Kit, 5-18VOC, to t.5amp. . $19.95 215 
€3 b S €9 *. & ^2 5» E) 
4918 .. . . 1.38 4010... . IS ' E 
40200 ...... 19 3401..,...5 45 DESK TOP ENCLOSURES lümfd 925v v 
^E — E 3ijmfdeé25V 3.95 f $ 3 
WR.. T Mote es 195 yy = e E 


50V CERAMIC 

lopf-.gzamtg 4/.59 

d7mid ; 

| 4/119 — .1mfa 4/.79 
.22mfd 471.29 


MICROPROCESSORS 
BA CPU {4MHz) 
Y Mr 


8 Bit 1/O Port 
Bi-Otrectional Bus Driver 
Character Generator 
Tri-State Hex Buffer 

30K Baud UART 

68-Key Keyboard Encoder 1 
AK Static RAM (200ns) 

16K Dynamic RAM (250ns) 
BK EPROM 

16K EPROM (+5V)} 


Function Generator Kit 


Provides 3 basic 
fon iere i wavaforms: sine, 


[v —73 


CONNECTORS 


HaJL. dL IL. JE IU 0L LE ELM 


BA 


DTE (Picturad)....,-.-crcesscenveee 831. 
DTE-11 las | PEEPRERERTITTISDERSETTT 34. 
DTE-14 duc ups lPPETTCTUTTIRTTITTITTTT 38. 
DTE-HK (Case for JE600/.. 9€.:*999393«"*24'€9» 47.96 
DTE-AK (Case for JE610),............... S. 


O-Subminiature Plug 
DB?255 O-Subminiature Sockat 
D85122 Cover for DB25P/S 
P.C. Edge 
UGU ONC Plug 
UG89/U BNC Jack 
UGITSS/U UHF Adapter 
50238 UHF Panel Recp. 
UHF Adapter 
WHF Plug 


UG260/U BNC Plug 
UG/U BNC Bulkhead Recp. 


T" LINEAR 
.59 T 


IS eiat em 
L4 
en 


Res 


i 


pe 
GOOD 


* 
oF? ouo 
LE « 
Bese 


m s Output: 10VDC, to 100mA in Series 
5V DC, to 200mA in Parallel 
» Panel m easily cannected tor 
Series or Parallel out 
a Over 11 square Inches of active celi 
surface i 


trm Pee 
TETTE: 


M l . "» 4 @ 7 ^" @ P * 
me ewe 13 CAST. Moe x » Voltage lina tap @ OSV Inoremanta Vo a liens 
L.M3908N.. + 9 9 1.19 LM3830N. * € aà 1.4 « Ov ii nel ize: Hz 

M309K.... 2.45 LMIMN.... 24 — eral! panes size: | . Output ampli- 
LM3ION. .. . 2.69  LM555N. .. . 8|} poe HPL AWUH x "D tuda from O volts 

| LM13IIN. ae 1.49 556N. "+ > 1.6 to over 6 volta 
LM37T.... 2.29 LM565N. .. . 1.95 The JE305 Solar Call Panal Kit contains 20 aea. solar calls, On {pask to pesk) 
LM318N. . , , 2.95 LM565N. ,. . 1.95 the pana! board are power line taps which allow Ihe user to Uses s 1ZV suppi ] 
LM3I9N.... 2.95 — LM557N. .. . 1.79 select voltages (1 vollage at a time) from 0.5VOC to 10VDC. ppiv 
LM320K-5. .. LM7235N. .. . .79| The pp'issiipns of each panel can be further expanded by or a *6V split pup- 
LMTXST ... 175 LM741N,... .65 coupl nq additional panels in series (or more voltage ar in ply. includes chip, 
LM79)12T ... 17 gLMIXON... 2.96 parallel for more currant. The premium grade solar calis pro- P.C. Bosrd, oom- 
LM791$T ... L LMIMSSN ... .99| videthecurrent necessary for ihe operation o! most portable | | ponents & instruc- 
Ld als ag FM LEN ET E € m M eat — mmi M — ta iape | Wess, 
»4a s 4 players & unlimited axperimental solar projecis. 
Ilesa A LMISQON s.. 4 i 

LM339N , * ow s 1.28 75477 . =e»: 3.95 JE305 " » 9 9» à @ * @ hb & 9 P @ 9 . $39.95 JE2206B eta $19.95 
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Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 


FREE CATALOG 
OVER 350 PRODUCTS 
SPECIAL OFFER 


wabash* oisxertes 
Unique SR-3000 Formulation - 100% Certified 
Error Free - Hub Rings Insialled on 53" 


5'A"SS/SD $21.95/Bx OS/DO $29.95/Bx 


B" ss/sp $23.75/Bx DS/DO $38.75/ax 
NEC B" FLOPPY DISKS 
2.4MB SUBSYSTEM $1675 f 
FETCH COMPUTER PRODUCTS DIVISION OF 
ALMALY TRADING CORPORATION 
8135 SW, 17 STREET, MIAMI, FL 33155 
TELEX: 51-8602 "ALMALY MIA" 


800-327-2251 | 


Apple [s a Hegisterad Yrndemark al Appie Compuiers 


E-Z-80 ENTRY KIT 


A Z-80 Micro Computer with CPU: CTC: 
PIO: Prom Programmer: Read Ouls: Key 
Pad: Onboard ROM & RAM: Wire Wrap: 
DC Regulator: Manual & Insiructions, 


Kit Price ‘390% 


18601 LBJ Fwy- Mesquile, Texas 75150 = 800-527-1583 
WINNIPEG (204-812-1887) » VANCOUVER 44620) 
CALGARY (603-236-3040) * TORONTO (418-281-3454) 
MONTREAL (514-288-4044) 

A Subsidiary of Patrick Computer Systema, Inc , mar. | 
ulaciurar of the (c435 integrated business computer, 


PACIFIC 
EXCHANGES 
100 Foothill Bivd. 
San Luis Obispo, CA 
93401. In Cal call 
(800) 592-5935 or 
(R05) 543.1037 


Circle 209 on inquiry card. 


CABLES 


Circle 12 on inquiry card. 


Personal Computer 


command your own | Ths collection of usefull information sup- 


EIA RS-232-C 


e Quality Cables 
e Immediate Delivery 
e Low Prices 


*16-25 conductor (M or F) 15.85 & SOM. 


13-15 " " 13.80 & A40! 


9-12 " 12.90 & .30/ft. 


$8" 12.10 & .25/fL 
ta 11.30 & 315/^ 


SPECIFY: Male or female connectors 
Length of cable 
Pins to be connected 


| *Plus Shipping - All orders pre-paid ot COD. 


| Communication (215) 964-9404 


| Cable 319 Louella Ave. 
Company Wayne, PA 19087 


Circle 83 on inquiry card. 


TYPESETTING 


COMPUTER 


Type your manuscripts, catalogs, or 
other text into your word processing com- 
puter, 

Send it to us on a diskelle or vla- a 
modem transmission and we'll send you 
camera ready film copy. 

Computer typesetting provides high 
quality, easy ta read copy at a fraction of 
the cost of conventional typesetting. 

Call or write for instructional brochure 
that includes typestyle selections, formal- 
ting instructions, and examples. 


Dream Electronics 


131 N.W. 2 nd. St. 1-503-7524833 
Corvallis, Oregon 97330 


Clrcie 136 on inquiry card. 


STARSHIP 


witht 
Fleet Maneuvers 


1962s hottest new 
play by mad game. 


by 


f-anrasnc ymutarions 


p.o.box 24566 


dancer colorado 80224 


Circle 159 on inquiry card. 


UCSD 


p-System™ IV.1 


IBM Personal Computer 
North Star Horizon 
North Star Advantage 
ALTOS 8000, 8000-10 
Operating System .00 
Compiler $300.00 
Extended memory and hard disk 
supported. Turnkey prices avail- 
able on request. 
Dealer Inquiries Welcome 


VISA 


"The Regents of the University of California 


Network Consulting Inc. 
A106 - 1093 W. Broadway 
Vancouver, Canada V6H 1E2 

. 604-738-3500 


Circle 27B on inquiry card. 


plements the IBM Manuals to show how to: 
«€ Program the system DMA and Interrupt 
Controller 
e Design expansion siot add-in boards 
® Program add-in boards using BASIC, 
assembler, and DOS 
* Use DOS and BIOS functions from user 


programs 
PLUS technical dala including: 
e Systam operation and timing diagrams 
a Using the extra ROM and co-processor 
sockels 
s Expansion slot signals and timing dia- 
grams 
® Expansion slot physical dimensions 
ILLUSTRATED with example schematics 
and programs for D/A converters. Parallel 
I/O, Clock/Calendar 
Send check or money order for $1000 
(D C residents add 6% tax) 


TENLEY DESIGN 
P.O. Box 39155 
Washington, D.C. 20016 


DISKETTES 
CASSETTES. 


Error-Free 5Y4-inch Diskettes (MD- 
5) single-sided, soft sector, single or 
[double density, reinforced hub. 


UPS SHIPPING INCLUDED 
in Continental USA 
CA Customers add taxes 


MICROSETTE 


475 Ellis St., Mt. View, 
CA 94043 (415) 968-1604 


Circle 253 on Inquiry card. 


We Have It All !. .Now at an extra 5% off 


$1,000,000 
INVENTORY | 


being discounted | 
an extra 5*............ 


Included Ils Most, But Not All 
Products In MiniMicroMart's 
Current Inventory. Call Or Send 
For Our Special Price List And 


Catalog. 


| Special price apolie s to current inventory, which is subject to prior sale. 
Offers on most items will terminate on April 30, 1982 


UDETOOC-——M 943 W.G St. P.O. Box 299 
Mini Micro Mart, InG. SyracusoNY 13220 3184224467 
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FLOPPY DISKS 


PRINTER SOLUTION 68000 


MACSBUG & OMNIBYTE 
users 
DEBUGGING DISASSEMBLER 

Res. in 4 2716's 


DISPLAYS: 


Handsomely crailad of heavy-duly 's* Plexigias 
Permils easy, convenien| siarage af pape! 
checks myorte Jorms plus direct feed Gom shell 
ot surface belaw A Programs Unlimied exclusive? 
Regular Size . $2095 
T3 x F JEgson MX-80, Okidala u82. u63i 
Large Sue 
13^ x 177 (Epson MX-100, Okidata u84) 

X-Large Size $5B 95 
{Includes Shell} 13° x 22^ (Dataroyat Paper Tiger 


üptianal Shell 514 95 


EGE PROGRAMS 
wry, UNLIMITED 

COMPUTER CENTERS 

BOO.545.4018 In M'Y 514-997-8648 


-ADDRESS 

-~-MNEMONICS 

-DATA 

-ASCII Equiv. 
$165 (ca. res. add 6.5%) 


SYSTEM 300 
486 Thompson ave 


MT. View Ca. 84042 


TRACTDA FEED PAPER 
Bt n 11 berk, 3700 wastu, pert 
By « 14 bus bar, 3700 mnenaca 


OTHER TYPES OF MECA AVAILABLE 
CALL FOR PRICE 


C MIETAMAI, INC. 
1605 Eaet Oyec Booed Sorte 307 
Senta Ang. Cå 82708 
[7141] 540-2427 


Circle 321 on Inquiry card. Circle 389 on inquiry card. 


NEW? :795 


CPU Z GHz CSC — 3508 roy Z ART 221 
CPU 8085/88 CSC 3904 CPU 8085/88 319 
DISK 1 Ast 37] CPHM*2,2 135 
|| INTERFACER [L,I 187 INTERFACER 3 467 
RAM 17 64K AgT 597 RAM 16 AET — ^7] 
GMHz CPU Z SYSTEM 64K DUAL 8" DRS 3595 
aMiz CPU 8085/88 SYSTEM GSE (2)8" 1595 


CARTRIDGE RIBBONS 
FOR COMPUTERS, 
WORD PROCESSORS, .. 


PRICED FROM 


75 


Scattle Computer 
SEATTLE SYSTEM | GAK, SER, PAR — 2549 


SEATTLE SYSTEM 2 128K SER, PAR 3325 
4085 & SUPPORT — 596 BASIC 86 235 
BAK STATEC 8/15 746 BASIC 86 COM 235 
PASCAL R5 Sud FORTRAN Bh 749 
MORROW RESIGNS 
DECISI 1 — 1285 GOK STATIC ART — 53] 
DISK JOCKEY CPM 396 MULT! [0 25 
NT TCHROAR 1/0 1% MS METIASER 371 
- [| & SPELLBIMER TOGETHER (1157 1195) 749 
is TRADEMARK of DIGETAL RESEARCH GF CA 
eg OS PESMIMASTER Li yoo I8 


TH HHTH hm Qe 


Typrinter T35 KSA 
DAISYWHEEL 


B tg ei paraPal manipzo KSA eee 
loni ut up Chet: FANT) Gimis JE ete cee! 
E TUER, 3 hence ob cR image, 
‘Seo (atte? Gnd rere; santet iiim 
D Loca andi wwe ees 
@ Foe ine setae LAE 
@ Seen hs Case 


TAZ MERCIER POR CABLE F20 00 
TF5 Bil KEYBOARD (INTERFACE $48 us 
INTELLIGENT. ASCH 82 21 COMTADLLER LAB o 

“TAA denm bp TRE UD ope Selten Dies hiya Aulam 
fus post cd eee TE LOSUR 


SYSTEIVED core. Ei 
a ee 


EACH IN 
LOTS OF 12 
PRICES INCLUDE SHIPPING 
WRITE FOR PRICE LIST 


CHECKK-MATE 


P. 0. BOX 103. HANDOLPH MA 02368 
TELEPHONE 617-953-7694 


PÒ VER TP MUM AIM COED TLRAEHIEL 3/843] — FuORF Q4) PIJ AEG 


Clrcle 72 on inquiry card. Circle 352 on Inquiry card. Circle 370 on inquiry card. 


CENTRONICS | 
739 a~ Software For 


e | IBM 
Personal Computer 


* Genaral Ledger (48K) $395 
« Accounts Payable (48K) — $395 
" | * Accounts Receivable 
2-Color (48K) 4/1/82 
» Undertining. Subscript * Payroll (48K) 4/1/82 


C compilers 
and 
Cross compilers 
Available (nr: 


PDP-11 RT-11/RSX-11 
6809 SDOS/FLEX 
8080 CP/M 

8085 CP/M 

Zap CP/M 

8086 

8088 


OTHERS PENDING 


The full C language, as described in 
"The C Programming Language" by 
Kernighan ang Ritchie. 


UNIX version 7 compatible. 


bdii a d brinderfmai: usi el Lain. 
EINAN nef etna bet ull Diei] beer 


104 a s eee’ of feelers Opes 
CF ^4 domak aranh 
Cc 


Fi a 4 cone Teche krma 


TELECON SYSTEMS 
90 E. Gish Road. Suite 25 
San jose. California 95112 


408-275-1659 


3 "e MM. and RED à Super x Sect : « Star Trek (32K) $24.95 
i a ls f] | 4 H 
: M scene GADE ae et dea Put * Complete with comprehensive 
users guide 
JE B-P739 (Parallel) $859 988 potivered ZETA Products 


Be B-s739 (85-232€), $69998o.eec f Hox 147 Georgetown, TX 76626 


HIGH TECHNOLOGY AT AFFORDABLE PRICES (512) 863-3079 


TO BADER 
CALL TOLL FREE 
1-800-228-3380 


bar lettin beim 


TE Johor Street Maord NH 03055 i emere! 


Circle 379 on Inquiry card. Circle 49 on inquiry card. Circle 420 on inquiry card. 


PnntersPius 


...computers, peripherals, 
accessories and supplies! 


" 
k 
E 
a 
E 
B 
E 
k 
a 
ff 
E 
E 
E 
B 
il 
a 
E APPLE ACCESSORIES 
ple ll & 48K ..,............. oo» CALL 
B Diski! w/controfler DOS 3.3 ........ CALL 
H Disk I] Add-On .............seesss CALL 
MicrosoR Z80 Softcard .... cece vce 299, 
BGK Ram Card 652.4444... 159. 
B CCS Parallel Card . —— 109, 
Async Serial Card , pax (ease xus BE. 
B —Chock Calendar Card .............. 99, 
Ẹ IEEE Card 2 Wonks ueri i ASR 
ADCR wii das ie tabe ee ea 99. 
B Mountain Comp. Romplus ........... 139. 
al NE Fiter ROM ose m R RR 49. 
CPS Multifunction Card ............ 199. 
B  Supetaber (22,.1...,..,.-..-.-..- 239. 
Paymar L/C Adapter - New ...........- 39. 
E — Old , terepwe rere wm imd ee , 49. 
a MGR Super Mod ... E TITE T 
Superterm ....... — À— (i E 
8 Videx Video Term ......,.. . 309. 
ül APPLE SOFTWARE 
B Personal S/W Desktop Plan tl ...... $159. 
E CCA Data Mgmt ..........., sos. B5, 
Visicalc ....... MM EE tins 159. 
B Visipot cee eee eee ee 159. 
p Visitrend/Visiplot ..........-.-.--- 219. 
Ll MP 
H VIEM eset sone Seek Rh 129. 
R Micropro Wordstar .......--...---.... 299. 
Super-Sort ....- 2. leoi sese s 159, 
W —vaMere . sss 99. 
a TABI SIAT iain Aa Skee avise us 
eld. casas weave eons sadness dee 
M muse Super Text ll ......... arie do cee 129. 
ü Address Book ....... .... sanar MER: 
Form Letter Module ....... dux ,. 79. 
B Stoneware-DB Master ll ........... ... 199. 
d Microcom-MicroCounier ..........sss. 239. 
a IOLOR DA. 4 boe cs NECS OR Meare MEL 
i RIBBONS 
u BEL. usus TP IL DE 
E QUIM cep ré eno . 45.00/ Doz. 
Bg Diablo (dx e)nd e rr GBM Tee 
Anadex — — — 135.00/6 ea. 
i Tritel . (esas torvasosesnsso DAOR EM. 
A IWDEC/TTY. cicicaies ayers os. 45.00/Doz. 
E Epson . .......-.-.:-.--. LI SIW. 
MPI/Adiom/Base 2 . .,,...... 10.00 ea. 
a MAGNETIC MEDIA 
a Premium Quality Ar Bargain Prices 
ü 5'4" Diskettes, all Formats 
ü 100% Certified with hub rings. box of 10 
Single sided, single density ........ 25.95 
B Single sided, double density ........ ee 
i Double side, double density ...... B.95 
= B" Diskettes, All Formats, 100% Ceci 
E Single sided, single density ...... 9.95 
i SSSD Eror Free ............. ee 32.95 
Single sided, double density ........ 39.95 
B Double sided, double density ..... 49.95 
a 


EPSONS 


Complete Stock of MX-80, MX-BO F/T 
| MX- 100 Printers, Giraphics Chip Sets 
Cards and Cables 


NEC-8023 A, 100 cps Matrix Printer 
Hi-Res dol graphics. proporlional spacing. 
correspondent quality printing bi-directional 
tractor and friction feed. 80, 132 col Greek & 
Math symbols Everything you need in a small 


printer 
List 3840 .. tj : i , .,. $599, 
MODEMS 
UDS 103 LP, direct .. ...... --... . 3169 
103 JLP Auto Ansur ........ .,. 209. 
202 LP !200 BAUD Loess eae seer 259, 
NOVATION CAT, acoustic ........ 05 145. 
D-CAT, direct .... e. Mave. TID: 
uta Cat een ee E ACE . 219 
Ac er we ORE 339 
HAYES $100 Micromodem rassar 9349, 
Apple Micromodem — ........... vn. mue 
Smart Modem ..... psisiesrsssess 249, 
VIDEO MONITORS 
Zenith 12" Green... ... . . . S119. 
NEC 12" Green .. .......... ee , $185, 
Amdex 12" B/W (Leedex) . e 5139. 
Amdek 13" Color Lo-Res ..... : $439. 
VIDEO TERMINALS 
Ampex Dialog 80 ....... ———— , $995. 
Ampex Dialog 30 ............. muri: 
Televideo 920€ ............. e. S» BAS. 
Televideo 950 ... .. ......... re LU 
PC-8000 Series 
anm Se qt System. 

——— INTRO 
oran PRICING 
A EN $ 1099.00 


e 2-830A CPi] 4 MHz 
® 5 user prog rammabie function keys € 82 Keys with numeric 
keypad & a 100 resolution © BO character screen 


PC-BOO!A Microcomputer w/32K RAM .. 899, 
PC-BO12A VO Unt w/32K RAM 

Éxpansion slots ... ecw oe. 995. 
PC-8031 A Dual Mini-Disk Drive ünit - .... 4 899. 
PC-BO32A Add-On Dual Mini Disk 

Drive Unil Lon Por PPM nr LLL s 


Circle 305 on inquiry card. 


oe T 


MPI 88G / 99G MATRIX i 


High resolution dot-addressable graphics for ki 
Apple. Enhanced "correspondence quality” 


printing, Tractor and friction feed. Serial and 
Parallel input. 100 cps Bidirectional printing, A 
80, 96 and 132 column widths! 


88 G List 5749 ,.......... Mea dee $589, 
99 G List $849 |... . seso 8 
Apple Parallel I/O Card/Cable/Disk e $110.9 
with Gra ues P Prom bi A e 05145. 
IEEE /O ee dio MS T fl 
Single Sheet Feeder .. eon $25. 
QT Cover TERME 1 
- 
E 
B 
M 
5510/5530 RO w/tractor ........ $2,550. p 
7710/7730 RO w/tractor .. . $2,595, 
5520 KSR w/tractor ... ........, $2,850, B 
7720 KSR w/tractor | ............ $2,895. 
3510/3530 RO .......... | 51.895. Bi 
Bi-directional tractor ...... . . . $225. E 
Pusher tractor ..,.. ............ 9350. B 
qe d 
«e a 
OLYMPIA A 
Letter quality, Daisy wheel printer ‘typeurter H 
interfaces ta Apple. Atari, NEC. TRSBO and fj 


RS232 Serial ports, A truly cost effective letter i 
ualing printer that functions as a fupetriter. 


100 RO Computer printer 

List $1690 namesteno san © «> CAM 

ES100 Typewriter only ......... . CALL 
Interface Card Only ... -.-.—.. CALL § 

(specify serial or parallel) | 
1/O Cable (specify serial or ‘peer CALL a 
Apple Serial Card ..-.,..-.-5- CALL B 

Print Wheels & Ribbons ... .. CALL 
TO PLACE YOUR ORDER CALL: B 
TFi EPHONE niv MB 
(714) 744-7314 697120 H 
or inte lo: B 
PALOMAR | 
B 


Computer Products 
910-105 W. San Marcos Bivd., San Marcos, CA 92069 ff 


TERMS OF SALE: Curt shere mua reden dure acer trates H 
tede — ant m pair hase c fer Horto gible free orte] 
Piste eee Porph ae Dado dep en pma a MEO ne dad 

BRDU date D Fs nas onere «oa ans res deris abl tT 
Nét. VAS Aa dem isteach pnis grec Pos (tepida + sert) | R s 

post 3d AT for ebupperiq 4 (9 Fro oq and esu ateh, s aret à 

thangae alt uut esta ip 


RS-232 PROBLEMS? 


We have a large assortment of prob- 


Scotch Diskettes 


Raly on Scotch? disketles to keap your walk | 
able data sale, Dependable Scotch disketies| 


YOU CAN SAVE SSS 
ON RIBBONS FOR 


Anadex DP8500.......... 
Centronics 700 Series 
Zip Pack (Box of 3}, .. 


are tasied and guaranteed errar-[ree, The low M lem solvers at B & B ELEC- 
TRONICS, send for our new Catalog. 


abrasivity saves your read/wrile heads | 
Thay re compatible with most diskette drives 


Cartridge ines c 
DEC. LAJ. . 
Diablo 630 
Epson MX 70-80 
NEC Spinwriter (Box ol 3) .. . . 
Okidata Microline 80 (Box of 3) . 
Radio Shack LP IH- .. . 
Telelype 33(Box of 3) .,. . 
Teietype 43 . : 
T! Silent 700 Thermal 
Paper(Casa).. ... 


a 64 
E Ze od 
"oj 


it 
m = LJ a a 
in 
D 


asa 4948.00 
Pius Many Others - Call for information 
pn Ribbons, Thermal Paper and Diskettes, 


Add $3.00 for Shipping & Handling 
Illinois Res. Add 6% Sales Tax 


ILLINOIS COMPUTER 
PRODUCTS CO. 


P.O, Box 112 
MI. Prospect. IL 60056 (312) 228-5590 


Circle 183 on inquiry card. 


| UV EPROM ERASER 


5429.95 


+ URES ALi USCIRE E EINE QUON. JH oe | 
* QUICK TEEN 
eo SES OVER Furr ies EPRDUE JT & Tibe 
SLP UT. THA HAN 
* WOUBTRRAL MODEL TIT TIER A RAFETY DITET Wito ÉD se 
+ 
FR 388 EREET edil DEA ERER 
THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE 


e BEDEHD pees 
* fan coenae PRE: $389.00 
Fon THE Sida AND $100 AUS 
539 AN FO. TREE OO DL GLAS sg BRUT ay 


CHEBBWAEReÓ— 0 0u0c om E ee ce MR Eee 
mM MM Bes e... 9A CIOT 
2^8 DAON ide... ... RD Oa 


EPROM PROCRAMMER ta APM F738 wl. l R 
ed Eas, OUS ZO non-an . » ROM 


vt AEFT yA eee COD CHENS 


PHONE ORDERS (305) 974-0967 
LOGICAL DEVICES INC. 


vi OT AT man» PLT o» Ti GME ROA FUADA O0 
Amp quay parn gis ( ul Deseo 


Circle 218 on inquiry card. 


FOR UCSD PASCAL* SYSTEMS 

$650 - PDBASE an Entity Relational 
Data-base, Complete with 
English query language, for- 
mated screen, procedure lan- 
guage, data security, multiple 
users, validity checking and 
example relations. 

$300 - Program interface for 
PDBASE 

$ 25 - PDBASE users manual 

$125 - Interactice spelling checker 

$100 - Complete LISP interpreter. 

IOTC Inc. 
910 Sully/Laramie, WY 82070 
*Trademark Regents Univ. of Calif. 
(307) 721-5818 


Circia 196 on Inquiry card. 


Mah dist 


Circle 300 on inquiry card. 


fig- FORTH 
high-level compilar language 


t0- 20X faster than BASIC 


ELF il / SuperELF / VIP 
FCA Microboard 


w/editer, strings 
macro-assembler 


floating-point $90 
plus tiny pascal add $35 


on cassette requires 18k+RAM 


P.0. Box 8403 
| Austin. Texas 78712 
— 512-477-2207 Wi 


Circle 184 on inquiry card, 


YORK 10 
BASF-DPS 
WORLD STANDARD TAPE 


DATA 

ame TRAC 
- s saaa C10 
C-20 


» BLANK COMPUTER CASSETTES 
> UNIVERSAL INDUSTRY ACCEPTANCE 
e MONEY BACK GUARANTEE 


LENGTH 1 DOZEN 2 DOZEN 
C-10 8 14 40 
C20 10 00 18 00 


Shipping 1der $2 2doz 53 50 addt! doz. 51 
Cah! residents. add 6%» sales tax 
Fin HEWHTAATE SAMMPIMENT im Cras) Casa Crb, Cell. 2122-438 


YORK IO Computerware 


| 24573 Kittridge St.. 48-1, Canoga Park GA 81307 


Circla 431 on Inquiry card. 


RS-232 TESTER. Seven LED'S dis- 
play ihe status of AS-232 lines: — $39.95 


RS-232 DATA TAP. Lets you tap 
data off a RS-232 lina: $34.95 


RS-232 NULL MODEM. Replaces a 
set of modems for testing: $19.95 


AS-232 GENDER REVERSERS. Con- 
vert a male connector to female or a 
temale to male. Either one: — $18.85 
Set of both Reversers: $34.95 


B & B ELECTRONICS 
BOX 475 | MENDOTA, IL 61342 
IL Residents add 5% Tax 


Circie 43 on inquiry card. 


THE 
MISSING LINK 


Adapt IBM ET5O, 60, or 75 to Applall orlll | 
with our Missing Link for word processing 
quality output. 

* Does not attect norma typevenriter oper 

b ne still cunieuaci boy Emiano 


* x —— 
See our bull page et io May 1980 BYTE 
Check your Apple daaler or 1o 
order call: 1-800-846-2712 {in S.C., call 
1-800-922-5528) 

W you need word processing software, we offer 
ManuScrpiar im tva virmons Begmner $95. 
Arkano) $195 

"SC resetonts ac] 4^. cles tae 


H »» DEVINE STREE PO W stat 


COLLUMPIA S C. 2:86 « AC ad 


Circle 88 on inquiry card. 


IEEE-696 S-400 HARDWARE 


32K STATIC RAM 
IEEE-696 2-100, 8. 16 Dat dora. 
Extended Address 24 vis 
Bonk Sekecil. 2715 EPROM Me 
Bothy backup oohtion 

150 ns CMOS. A5] 


MEC 12" grea phosphor monitor 
fL EMVIDEO 925 ; 


COMPLETE $100 es M MICROCOMPUTER 


48 foppy dives, 1 2 Mi 
CP M 22 ond uille eo 52.890 
1 YEAR GUARAMIEE on ofl Doca 


Ouiside Cooma CALL TOLL FREE 
800-854-64 


13 
In S: ag 714-497-5777 


i228 Glenna, sue ios A 


as paco do 0 j'f9 ms 


Ques! Super Basic V5.0 

A new annanced wersint of Seper Datir miw 
awallable. [ues uas Ime hri asmpanyg wor iiau 
10 sp á full se Base dor 1807 Sysienm 4 


P.0. Box 4430X 
Sanla Ciara, CA 95054 
“Wili calls: 2322 Walsh Ave. 


Uef 


ELECTRONICS 


cotiplet Ishtihon Super Basie hy Aoa Canker 
(408) 388-1640 mng Haaliag pom conatuity wih seente | 
"arr EN alpen. Farsi line parts andy. Factory tesied Guaranteed noima nimia hinge = Tg. 32 bil eje 


maney back Quality (C's and other components at factory prices. tg bilion muii d ram Bnng as; meg 
Tafel, cresiie PLE. Sae and pad [Drm 
INTEGRATED CIRCUITS Phone orders oniy (BOD) 538-8196 data and ftachate lánguage Drograms, and Over 
| 75 sales. Maire 2n operations 
In im aT + arm E-| t 
i ' I CONUM i 1% mu O & i Mee unpetwed lasiet weesion. inclucony re 
EA Lm 3 | ie Sm” I8 et $ number and essentially unlimited variables. 
MES uide d EM; oh eld Be TET Ais. an exclusive user espandahle cammand 
in OE Bui} TR te sg cee ny \orary 
i m 5 pen E Amb inrcr i c Sena) and Paralet L4 rovimes mouded 
P tn I FER M na d Die d ae te ^ utu RCA Casmac 1802 Super Basic on Cassatie 535.00. 
m LN EL 3o im — 4 em, on dama Super Ell Compuler $106.95 — r^ 
B. CINCECS AE UT S E RE NL The Super Eit is a small singe board computer that ulii Lati er Yams en oh 
HER nsn E did H ik Eia, : RI p nes many dig things. Ik an excellent compulir sockets a ai ics ant excluded plus v deine’ 
Ar db em i ic creat 'È rae " for trung and for ameg programming with R5 127 pg. insiruction manus which now inchides 
Wu gel Be 85 t zl i i= È machine language and yet U's easly expended over 40 pgs of software mio including a series of 
Ma — d enn E L T see ji —— ME- vun néglional memory Full Basic. ASCN sso o heip ce you startad ania music pro 
TÉ Keyhoards, charad orem su oy target game. achools 
"hr B ien ; ER P iS en — Uus emt er: ROM monu. Bista and Mode displays; Bing ad universities are using the Super Ell as a 
E Ta H- hb ene [ al (oema 26 be MJ adress ays; Power Supo courte ol siudy OEM's use i lor traning and 
TI nox ne i Ampli Speaker, Fury socket ; 
2 ae R Be E see f E" Leti : IC's: Full documentalion. Remember, nthar computers only offer Super Elf 
te v NE Era : " = —m The Super Ell includes a ROM monot ior pro. — léafures at additional cast or not at all. Compare 
E 3p Bm dd mew visa NE. ram Voxdong. ediling and éxecullon with SINGLE belare you buy. Super EI KO $106.55, High 
No uu Wer E chan Z un , j " pci trt We a eng ihe whch is no w- addere opilaa $8.95, Low address oplion 
Eon B ia moe $: wad i dot o Mood ba ran era, chided in mhes at the same price With SINGLE $9.95. Custom Cabinet wil dnBed and labelled 
3 m luy A e" $ $ o mat BTEP you can see the microprocessor chip oper — Plexigiass iront panel $24.95. AN matat Expansion 
th ins H nu p tg 4 — —À aing with the uaigua Quest address and data bus Cabinet, painted and six screened, with room for 
nr] "d 22 n ag WURUMLI perit | 55.100 boa wet 00. N 
d before, during and after executing k rds and power suppy $57 iCad 
n dABLE UNE a 2 S Mer Ina ua d isplays before, | ¢ 
ae CODES | H r aie Sere UR sucima. Aso, CPU mode and nsucion cycle Batty Memory Saver Yi $6.99. Ai kis and 
I Lu LS 1 iine r- M are decoded and displayed on biclecavbor’s completely assembled a 
pape (ae Bea 2 Hy eee m M o ae An RCA 1861 vides praphics chip allows you io Osestdata, a soltware n lor 1802 com- 
Ha Ma al E dea " im pH Ft 2 gee connect to your own TV with an inexpensive video PUET users is avaiable subscription for $12.00 
k 1 * A 
BE zx T$ in ibe i shares inire. E modulator to do graphies ond gares There isa Per Me coques 51.40 Issues 1-12 
um BM i$ue. Bde aa HIER speaker system included lor writing your own bound $16.50 
CT Pie i rex 2 im ee im MYCT ta ine ie we Ih music or using many music pagema already Video Graphics Ed M 
NUT IAM 3 1€ ect anaes iB owt mme VF Moews raphica $3.50, Games and Music 
Tx : d OX». ek a Aem written The speaker amplifier may alsa ba used tO £3 no. Chip 6 interpreter 36.50, Starship 4K cas- 
RE JEDE NR Bx iB muU nA ame relays for contio purposes. sette $14.05. Excing and challenging space 
Mrz m HESS ' im inim cp | A24 key HEX keyboani includes 16 HEX keys plus game. Complete manual included. 
HU E neamen SE lè Cm: a meu" asma [| tiem wal lt oer PU Free 14 page brochure 
TATO Meer 3 tt iB | 
iin fie se ice iima sete in aWwame E ihia displays provide cuta and optional high amd low. og ee Elt system 
ee PE PIE OPENS DU ERAN REMI fiere i a dÀ of complete Super Elt system. 
BS PE: SEDIS RENE. ab 
FEEPE sina LLLI 
Me ' Eu a 1 E * o» 3 : been designed io alow you lo decde how you ina Expansion Board and Super 
4 ` " allow 
us zm bue. EE 9 1 MEN wan 4 optioned, The Super Expaiion Board Moslor iha monar is up and ronning at ihe push 
t 5 4 E * m us ess tomes with 4K of low power RAM jufly address- af a bution, 
is Em is co IB ss ab anywhere in GAK e Ee Other on board options inciude Paralliri Input and 
"HW BS) eit t n gm ME ui tiM M "set Output aw 
Dei |e m E 2 — and il fits npaity inte the hardwood cabine! 
e Curreni for teletype 
eua A adi " Pa i | d UB 4115 20Dns Dynamic RAM 5515.40 adtngside Ihe Super Elf. The board indes ski sain tiene cm board ey dn reed ae 


1 rà 5 

lor up lo GK of EPROM (2708, 2758, 2716 or T! memory there ars two 8-100 stots for static RAM 
2716) and i5 fully socketed, EPROM can bs used or video boards. Also a 1K Super Monitor version 
far the monitor and Tiny Basio or ather purposes. 2 wah video driver for hull capatultty display with 
A 1 Super ROM Monins $19.05 c aab ara Tiny Basic and a vdeo wertace board Parallel 
on hast option in 2708 EPROM whol has poan VO Poris $9.85, RS 232 $4.50, TTY 20 ma UF 
pespeogramemed weh a program iadrr/adànr end — $1.95, 5-100 $4.50, A 50 pin camaacior set with 
arr checking muli fle cassano regí^wrnts ribbon cable ls avadable at $318, B5 for easy con- 


80 Microcomputer 

G bi VD, 2 MHz clock, 2K RAM, RUM Bread- 
Doanj space, Exceltent for control. Bare Board 
$28.50. Full Kit $99.00. Monrtor $20.00. Power 
Supply K& $35.00. Tiny Basic $30.00. 


bd 


ll ELECTRONIC SYSTEMS KITS 


— 


-— hera kit 

SERIAL LO INTERFACE O to 30.000 baud, 
DTA. inpul & output trom monitor or basic, oF 
ute Apple as intelligent terminal. Bd only (P/N 2) 
n T KH (P/N 2A) 851.25, Assembled (P/N 


20) $62.95, 
PROTUTYCIMG BOARD (FPN 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 6 Inacs 
each can switch 110V, GA ipads, Bd only (P/N 
210) $19.20, Kil (FN 210A) $119.55. 
OPTO-(SOLATED (INPUT BOARD — B inputs, can 
be diivan from TTL logic, 8d only (P/N 120) 
415.65, Kid (PW 120A) £59.95, 
interface Kiti 
SERIAU/PARALLEL INTERFACE BidWectional, 
Baud rales from 110 ip 19.2K, aw setectable 
polarity ct Input ad output strobe, 5 io D data 
bils, 1 or 2 stop blis, parity add or áven of none, 
aH characters contin a stat bit, «5 & - 12v 
requirad.8d only (P/N. 101) $11.95, Kil (P/N 
101A) 442,89, 
AS-232/TTL INTERFACE  Biditeriional, re- 
quires 5 17V, Kit (PN 232A) 83.95. 
R5.232/20mA INTERFACE Bidirectional, 2 
prs OMo-tsolated circuits, KE (P/M 7501A) 
4. 


b 


PROM Eraser 
Wil erase 25 PROMS in 15 minutes. Ultraviolet, 


immer $69.58) & PROM capacity OSHA; 
sion $78.60 (wih timer $108.80). 


E Nitad Battery Fixer Charger Kit 


sulbware. ineocualie cassette fln) anna nec-— nection 
se irom Chest H includes mge save oul Expansion Goan. 
"deis. tack mese capatiiny anc vedeg qe Poway Supp Kit lot the complete system ium 


impr wf Mang direc Bug ad pei cn Da MulT-voll Power Supply below} 
uium aly ire requete gave Genie lo indios prit 


Rockwell AIM B5 Compuler 
650? based angle board with lul ASG Keyboard 
and 20 colurm thermal parky 20 char Aohau 
Nie spay ROM monitor, ful expands 
$419.00. 4X weson 5449.00. 4K Assembler 
E1520 Sk Gage mierpreler $65.00 

Spora small power supply SV ZA 24V SA 
assem in frame $59.00, Molded plaslic 
ease fo A both AIM BS and power 
$87.60. AM 65 15 in calenet with power supply. 
vwüch fuse. cord assem. 3500.00 AK 5575. 
AESM0-5O60 AMM 65/40 wik RAM and monitor 
$1205.00, RAM Board Kl (158, SUBS) CHER, 
E215) VO840 Video Interface Kit 8116 DII. AAT 
$149 DO. Complete AIM 65 in Irun bnekcane wan 
powt Supply $518.00. Sprem Package Price 4k 
RIM Bh Bask power supply cabinet $629.08 

AIM GE KI SYM Super EU 44 pin espansa 
E hoard, board with 3 connectors £22, 85. 


Elt If Adapter Kit $24.95 
Plugs inio Ef (I provitiing Super EM 44 m 


tuming 
sary. w 300 baud, Inexpensive 
acoustic coupler plans included. Ba onty 
&17 OO Article ka June Radio Electronics 


BO Hz Crystal Time Base Kit $4,40 
Converts digital clocks Irom AC ling frequency to 
crystal time base. Outstanding accuracy, 


Video Modulator Kit $9.05 
Convert TV sat into a hgh quality monitor wie 
aflecting usage. Comp. kii welyll instru 


Multi-vott Computer Power Supply 
Bv Samp, +18¥ 5 amp, 5v 1.5 amp V 
Samp, 12v Samp, i2vopthm, shy -12y 
are Bied Basic «A $35.98. Ku wilh chassis 
ang all hardwere $51,95, Add $5.00 shipping Kt 
ol hardware kt5.00. Woodgrain case $10.00. 
$1 50 shippimg. 


Type-H- Talk by Volrax 

Text to sym with unlimited vocabu: 
lary, bufli-in Lexi to speech algorithm. TO ta 100 
bila per second speech synthesirei, RS2320 
inertace $339.00. cael C 579.35. 


Super Color $-100 Video Xit $129.05 
Expandable to 256 x 192 high resolution cola 


(pens shorted cells (hat won 1 hold a carge and | plus S-100 bus nsign. (With Super able to 6%. 8100 bus | , 8080, 8085, 230, 
(hin charges Dem up, all im ong wii w furi parts eu 4-siot expansion s gg M Penson) High and low address displays, state MM eic Dealers: Send fer excellant pricingmargin 
and nsinitions No PC baard $455 M Super Monitor VI Source Listing — 315.00. fj "7d ode LED optional $18.00. program. 


TEAMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. Prices 


$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. ^ — subiacl FREE: Send tor your copy o! our NEW 1982 


OUEST CATALOG. include B8? stamp. 


Shipping: Add 5%; orders under $25.00 — 1095. lo change 


Circle 330 on inquiry card. BYTE March 1982 503 


: BASF 
DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Maater 
Card accepted. 


PACIFIC 
EXCHANGES 
IOD Foothill Bid 
san Luis Obispo. CA 
4340) (In Cal call 
(5I 54.1: 11147 1 


Circle 300 on inquiry card. 


JRAM 


New 512K RAM card for the IBM 
Personal Computer. Parity and 
paging hardware. Up to one and 
a half megabytes per system 
using 3 JRAM's. Included is flop- 
py with software to allow any por- 
tion of memory to be used as 
simulated flappy drive. All RAM 
locations are socketed and par- 
tially stuffed cards are available 
on special request. 


$1500 


Tall Tree Systems 
1036 Los Altos Avenue 
Los Altos, CA 94022 
(415) 941-8748 


Circle 376 on Inquiry card. 


RAM: 64K-200ns ee» — — 8/$79 
Color R.F. Modulator Kit: — $13.79 
14A S-100 Power Supply Kit—529.95 


lié n^ cod and elect braket, add $8.55) 
4793 "i, 18 250 VAG whin AFI Ite inchida 


Dis k Power Kit —24V/5A — $19. 35 


New! RGB Biaplays 


* 320 a 525 Vows 
a 15 7 KHz 
v Btace Sutpe Tuta 
a 90 Dey Warranty 
+ Parfeci tor 
iB 
CAT-100 
Micragngalo 


13”-$3290 
19"-$369" 


Ad wiping, and ingurence We aim philosophically Aagasnal 
VISA & MC jior bw who wovlen't be? 


Dealin’ Electronics 


735 Lana Yar, Pan Alta, OA 9430) » 275-000-5020) 
Please send 40 cl. BASE for dwr Phi 


Circia 124 on inquiry card. 


Z-80 and 8086 FORTH 


200" FOATH— es rompiais program Gavsion men) syam Las 
alimtii CP/M* 


conmpalinig tardiom access diga Mieg for nomen 
wibrape Perhags hclfe mbenpreiarbonmpile erf ribl Tam- 
Ory urgent, hh arto, arisen edàaor Z6 Aasermtlar, de 
compet, ules, Gemonsiratan programa, ard BO paga utet 
wuaruE! Seige reguireenecia IBO (mictocompuli, di ropa 
RM, CP 220: MPIM* t1 $40 Qd 


TQ FONTH WITH MAUTLUS XYSTEMR CROSS COMPRER, 
Enip nodi, tray FORTH purine ion PEC KETENE on e nagi 
comple fot p diam bee compu, Gaede escar«as 
coda. Qaneniie FOMeths code wim witigiee! varieties Supports 
iprwusdi rabarencrng Lo ary word or late Produces toad map amt 
dpi of wrrgecieed ays IDF paga anak) Syeda require 
rupit ug foe 2-86 FORTH snore 0m 


GOON FORTH wiih (me editor, scree eric aneembie, pnd 
urbe Lees slanted CAM gimnpaldihs cern accede (ites tor 
fern borage FéQuras ES of BORE macrocpenpo We, 64 unt 
RAM, amd CP operatimi spalam. $100.00 


MACHINE TEST PROGRAM PACKEDE lor 2.80 systema Inchariaa 
. opp CREER, mariae, gut Uum) lit i a source 
ooa. Require CP 22 350 00 


Alb emitea Gugiribulad o^ eight inch ect! gaclonad single dened), 
duAmtips. Priras iruciutiy shipping py irat cinse et LPS wien USA 
w Cena COO cnargas arii Puichaga ciere eccepted BJ Dut 
ditelan (OPV and GP rid ang cegintered trademetha of Cepia 
Research, inc. IH le a rasglatentrd Eadem of Teog, ine) 


Lahoratory Microsysieme 
4147 Beelhoven Street 
Los Angeles, CA 90086 

i213) 390-8292 


Circie 211 on inquiry card. 


enol 


We're it far your 
hardware and 
software needs. 


MARCH 
SPECIAL 
SuperCalc™ 


*236 


THE APPLICATIONS GROUP 


Circle 30 on inquiry card. 


SCR SUPER-BUYS 


$10.00 MIN. QRDER HANDLING SHIPPING. , 35.00 
UPS ANYWHERE JN CONTINENTAL U.S. 
(5) FREE DECOOER PLANS plus à brochure 
describing our ow UHF-VHF Conversion Ke FREE 
are yours just by sending us your name, 
address and a 206 stamp 
(O UHF-VMF COMVERSION KIT. Complete Our 
wih PC board: all required componants; Qwn 
Jumper wire; cabin with spaker; andcom- Famau 
prehensive brochure incl schamafic, board ut 
layout, mounting and hook-up diagrams, $ 95 
parts isi, and assenmity and set-up westruc- 1197 
lions. AN parts are industrial prime quality, 
T INCH BLACK AMO WHITE CRY MOHI- Our 
TOR. !deak bor microcomputer or security  Faciery 
use. 22 Iransisiors Designed for mica- — Dirpei 
lent resowiion. Frequency responsa — 
12 MHz Continuous DC restoration tor 


superior contrast 51659 
List Prica 5225.00 esch. 


S, CR (744) 587-554 » [E47] 506-7553 
ELECTRONICS INC. 
9533 Valey View Streer, Cypress, CA 


Pay by CHECK, M.O., VISA, MAG, C.O.D. 
For Free Buyers Guide Circi Number Shows Beirw 


Circle 349 on Inquiry card. 


Guaranteed ta solve any Rubik's 
Cube (TM) or triple your money 
back. Enter 34 color faces of 
cube or let program wet up 
random pattern to be solved. 
Program run can be íntercupted 
to allow user to enter his/her 
awn moves. I[nteresting programa. 
Bend 817.75 plus 91.50 postage ù 
handling tas 


Alpha Queue Systems 
Dept. B 

P. O. Box 20865 
Dallas, TX 75220 


Texas residents add SX ($1.00) 
males tax. Checks only glease. 


& Trademark of Tandy Corp. 
TM Trademark of Ideal Toy Carp. 


ADANGCAPME Design Line 
Maryland P1795 _ Micro Work 


= A range of work stationg designed specifically to house 
a0 mig'p-computw. 

POdiiveed heavily packed, in self-assembly form 
feeding only a Philips screwdriver and a low minutes oF 
yout (yma to ksserbia 

* Manotactured Wor 1" all wood particiqboar suri ecaj 
with hard-wearing meimmina nivea, in eher Oak er 
Walt. 


DEALER AMD DISTRIGUTOR PRICES OM REQUEST 
FOR MORE INFORMATION WRITE OR CALL 301-221-8800 


Circle 381 on inquiry card. 


NEW! 8-100 BUS COMPATIBLE 
SINGLE &OARD COMPUTER WITH VIDZC OUTPUT 


VEE: 
Thom, rat) 40. top 
"mr and 


FEA TUNAI 
ORME kah? apa MR. [mund 
am | ere V ET 

Pirkei joe PPR t 


PREE 
Bms esi a a E 
Aier nf aio ire eet = B VW t 


am p a eah pri fee? 
pii a lodi Rana Wa uerad arti has ine PAR 


EMS —- 


Pep ee joey OH UII 


Circle 148 on Inquiry card. 


INCREDIBLE? 


Washington Computer Services 


an affiliate of (( WASHING TON yy est. 1912 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street, New York, New York 10012 TELEX 412-5606 
TO ORDER; CALL OUR TOLL-FREE NUMBER: (800) 221-5416 in N.Y. State and for technical information: (212) 226-212] 
HOURS: 9 AM- 5:30 PM (EST) Monday-Friday 


B" DISK DRIVE SALE 
B"SHUGARTSABÜIR $450 8"SHUGARTSASSIR $659 2 for $1289 


BELIEVE IT! 


PRINTERS 


150 cps bidirectional - 9x9 dot malrix, quietized 


e case, 136 col, vertical form control and many QUMEBATATRACK B $569  2lor51110 
C» other lunctinns $1195 VISTA Industrial grade enclosure lor 2 drives with P.S. $420 

We feel this printer offers MORROW Discus 2D + CP/ M^. MICROSOFT BASIC, CONT. $950 

antex sogo the best price/ perlormance ralio avallable Discus 2 + 2 + CP/M* MICROSOFT BASIC, CONT. $1195 
—  R$-232 serial lo 19,200 baud x-on, x-ofl add $40 Enclosure, power supply tor 2 8" drives A& T $350 


NOVELL 600 SCALL 
Teletype 40, 300 LPM-typewriter quality, RS- Irom Only HARD DISK SPECIALS List — only 
"TIC aos ' CORVUS 10MB and contratler $5358 SCALL 
232 Interface This quality printer is available in many — $2928 
conti 20MB and controller $6450 SCALL 
gurations including forms access, quietized case, atc. P 
Telatype 43 trom $995 Constellation Network Mulliptexer and Mirror Video Tape Disk Backup 
Teletype AP-200. 340 cps dot matrix (similar to Data Prod. M-200) — $2799 MORROW 26MB + controller + CP/M 2.2% M basic — $4495 $3821 
NEC Spinwritar-55 cps, bidirectional, letter quality e-- contrallar CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 
RO 7710 $2560 KSA 7720 $2799 Controller, Western Dynex {6 lix, 5 ram) l $5995 35099 
QUME Sprint 3/45 cps, daisy wheel £2228 soltwara, S- 100 controller. Adapler avail. for use with 
C. ITOH Starwriter, 25 cps, daisy wheel 51575 XCOMP any 2-80 system Cartridge drive controliers avail. T 
C. ITOR Starwriter, 45 cps, daisy wheel $1725 5MB 4" £49 $9898 
EPSON MX-80, 100, 80 cps, 9x9 dot matrix STALL 19maq “ERO OEM discounts available! FS MOD" eaggg 
ANADEX 9500/9501 up to 200 cps, high resolution cot 51325 ALTOS S-MN 
OKIDATA Microline 80, 80 cps, 9x? dot matrix $399 [23] 
Microline 82A. bidirectional, friction/ pin teed $525 -PRIAM 8" and 14" Winchester /tape subsystems avall. 
Micraline 83A. bidirectional, 120 cps, uses 15" paper $799 WORUÜSTAR $300 DBASE Ii $525 
Ti—810 Stn Sed ela ; $1449  MBASIC 8D $235 SUPERCALC $221 
áckage- Compressed print, vertical form cantral $1630 FULLY CONFIGURED BU SYSTEMS 
MANNESMANN MT 1705 200 cps, 7x9, 132 cal SCALL The following are some examples of the fully assembled and tested business 
TALLY MT 1805 200 cos, 7x9 + NLO 40x18 matrix — — SCALL and scientific compuler systems which we oller, All include 64K bytes 
CENTRONICS 706-9. 180 cps, 9x9 do! rapa rs col SCALL RAM, Z-80A, 4mh CPU We offer a fuil line of quality, tested softwara. 
mor 739 100 cps. nx9 dot matrix, Full Graphics s [nike Spes kenmis fine computers SCALL 
IDS 460G $892 Dolta S-4500 10 User, Mulli-Processor, 40 MB hard 17 MB tape SCALL 
CC 2210A w/ floppy controller, t serial port $1849 
§-100 SPECIALTIES CCS 300-18 w/ t.2 MB floppy drives, 2 serial 2 parallel poris $4849 
"T LU ] CCS 400-1A w/10 MB hard disc, 2 serial, 2 parallel ports $6999 
(D 58000 16 ht multi-user UNIX V 7 SCALL NNC BOW w/S5MB floppy, 8.4 MB hard disc, (OASIS optional] 56693 
Abr BOBE 16 bil, 128K RAM, Syst. #2 $3499 ALTOS single and mulli-user systems SCALL 
Group Gall us for bes! prices on these high qualily 2nd RN Decision 1, CP/M Microsoft Basic, UNIX SCALL 


generation boards and syslems. 


California These high quality, reliable products have made CCS 


[E XEROX 820 Desktop computer-G4K, 2 Happys. (CP/M avail.) 
; SCALL 
= Computer delacto industry standard for S- 100 products 


List $2995 
We oller multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO, 


Systeme Assembled and tested: thst only MUSYS. IMS, DIGITAL MICROSYSTEMS 
2200 HO Maintrame, 20a. P S.. 12 slot MB $434 . $359 RM 
2065C 64K dynamic RAM/Bank Select $720 — $580 TER DI INALS 80 anas xci at 
2810A 2-80 CPU, serial port, ROM monitor $310 — $259 yey evineg gine (mulli-terminal) 5610 
8000 SX, multi-user, multi-processor, turba DOS SCALL 950€ $950 
naon CPM 2.2. FULL 2 YEAR WARRANTY! SOROC I0 120 $729 
GOSoLOU We offer generous discounts on the Compupro line of HAZELTINE ESPRIT $659 
Bietes nO last, quality 8 and 16 bit boards DEC VT-100 $1575 
y4 ADVANTAGE SCALL Similar savings tor our HAZELTINE and LEAR SIEGLER hnes 
NorthStar & HORIZON LOOK HERE! AMPEX 
similar savings on the fufl ines of CCS, SSM, NNC, MORROW, DELTA, Call us tor ALL your softwear needs Dialogue B0" 


NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC, TELEVIOED, IMS 
ZENITH, ADDS, BEC, DATA GEN.. ATARI, DYNABYTE, TECMAR, DUAL 


Systems Houses, Educational InstituHons, & 
Government Agencies Given Speaal Consideration 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK'" MODEL Il 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For last delivery, send certified check, money order or call to arrange direct bank wire transfer Personal or company Checks require two fo three 
weeks lo clear, All prices are mail order only Prices subject lo change wilhoul notice, call for latest prices. Prices include 3% cash discount. N.Y. 
residens add sales tax. Qantex is a trademark of North Atlantic Indusines, Inc. Radio Shack* is a trademark of the Tandy Corp. CP/M® is à | sse 
Iradamark of Digital Research. All sales subject to our standard sale conditions (available an request) Ss 


Circle 407 on inquiry card. 
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PRIORITY ONE ELECTRONICS 


| 


-S-100 CPU 


CPU-Z - GODBOUT 
4 s 280 CPU 24 Bit Addressing 


B6BBT IADA A& PF... s. 829500 , 4 
BCE8T eee CSC 3-B MHZ . ..,,.. .. 839500 . IAN 
DUAL PROCESSOR 8085-8068 - GODBOUT 
6or8 MZ Provides true 16 Bit Power with a standard 8 
bit S-100 bus. 

BCEBT (802A AST BMHZ . $425.00. , $390.00 
eceaTigizeec CSC G/B MHZ . «$525.00, , $406.00 
SOLID STATE DISE DRIVE, 3500% FASTER! 

Not Really, But tha Next Best Thing For Godbout 
8085/88 Users. Cail tor Details on M-Driva. See Page 

340 o! November BYTE 

| qd B qM $1,599.09 

BCGBT np Fe 13 dboett1adlhkvotbbubkbavst*muéblbd*teoat$^4botse 
2810 ZB0 CPU-CA. COMP. SYST. 

2/4 MHZ 280A CPU with R5232C Sera! VO Port 

complete with Monitor PROM lor 2422 Disk Controller 

RECI 0100 A47... . 5... $356000 Etis.09 


CB2 Z80 CPU - $.5.M. 
2/4 MHZ will accept 2715, of 2732, or RAM 
RUN/STOP and single alap swilches 


BOSSNENEIR KA., Ve IRURE ok do $288 OO 
wesgmcezA ABT ........ . .. $349.00 .. $318.00 
SCSINIMM S5AZ80 Moniita. oe ot + 5, ($889.00 

CELA 5080 CPU - 5,5.M. 

8080 CPU, IK RAM, Holds 1 2708. 

1 8i pret input port. 
SCcEENEBIE KH... . ww we le .. ..-—.. .$8M 
SCHHCMA AAT T $25200 $224.00 
bcssmessom SM 8080 Monitor... . ....... DAMM 


S-100 I/O BOARDS 


SYSTEM SUPPORT | - GODBOUT 
Saríal port (soltware prog baud) 4K EPROM OR RAM 
provision, 15 levels of intarrüpl, real time clock, 
optional math processor 


PART MO. DESCRIPTION UST PRICE OUR PRICE 
SCUETIEZA  Aszombled & Tealed $398.00 $340.00 
ecsNTISIC CSC $495.00 $440.06 
BceeTe?3t — Math Chip 6195.00 
SC6BTH? Math Chip $105.00 
8CG8T162AM] AST with 8231 Math Chip $555.08 
ECEETISZCN! CSC with B231 Math Chip 3435 08 
BCGBTIE2AN2 AST with 8232 Math Chip $355.09 
BCEBTISZC? CSC with B232 Math Chip 5855.00 


MPX CHANNEL BOARD - GODBOUT 
VO Multiplexer, using 80854-2 CPU on board 


Sca! — AAT $495.00 $458.08 
eceuTigsc CSC $595.00 3580.00 
INTERFACER f- GODBOUT 
Two Serial O 
ECRATIJA å AST $249 00 £218.00 
acaariase cac 5324 00 5298.00 
INTERFACER TI - GODBOUT 
Three parallel, one serial YO board 
GCEBTIEDA A& T $249.00 £210.60 
eccarisoe CSC §324 00 $288.00 


INTERFACER fii - GODBOUT 
Eight channel mulli-usa serial I/O board 


ecesvi74aa ART $699.00 $879.00 
acestizaat CSC 200 ^ Burn in. $84900 £195.08 
(WTERFACER 3 WITH 5 SERIAL PORTS 
acaesgri4dià AAT $499 00 $355.08 
BCGSTIT4BC CSC 200 hr. Burnin £699.00 $420.00 
MULTI 1/O - MORROW DESIGNS 
Three Serial, Two parallel 
BCMPSNERI28O Ad T 3359 00 8320.00 
EWITCHROARD - MORROW DESIGNS 
Two saria! 1/0, tour parallel 170, 
one sialus pori, one sitobe pari 
RCMBESRZ41) $299.00 EEG DO 
LO4 - 55M 
Two serial 1/0, two parallel (40 
8C38MIDAN — Xi! $210.80 
06033MID4A AAT $290.00 £200.90 
VO 5 - S5M 
2 Senal, 3 Perala! including 1 Centronics 
BCS3NIOSI ART $329 00 $300.00 
1/0 8 - SSM 
8 Port Sarial I/O with Timer 
acesmidga å AAT $580 00 $405.00 


2710 4 PORT SERIAL - CCS 
4 Full handshaking AS232 ports and optional 2K ROM 
LCN AST $360.00 4310.00 
2718 2 SERIAL & 2 PARALLEL - CCS 
2 RS232 C ports, 28 int parata! ports & optional! 2K ROM 
EMCcCHTMB! AST $360.00 qne 
2720 4 PORT PARALLEL - CCS 
4 B bit parallel ports and aptianal 2K ROM 
KEUCCHIMA, A&T $250.00 $278.00 


S-100 10 MHZ STATIC RAM 


NEW LOW PRICES! 


RAM 20 - 32K 
SALE $299.00 


J2K STATIC RAM - GODBOUT 
RAM 20 10 MHZ, 4K byte block disable. bank select 
or 24 hit addressing available 8, 16, 24 or eru 


BCGHIIG4ARE SK AAT 5? 1000 STEE. 

BCGETIE4ACR BK CSC $280.00 $288.00 
BCGATIGAMAIE (6K AST $2a5 00 $260.06 
BUGBTIG4ACIG (EK CSC $355.00 $325.00 
BCGETIG4AARG 24% AST 3355.00 $325.00 
BCEUTIGAAGZG 24K CSC 5425.00 $385.00 
BEGETIHAAN 32K AAT £225 00 $2799.00 
BC68T1044C22 32 5 CSC $495 00 $458 00 


CMOS STATIC RAM 
For a complete analysis af the advantages of CMOS 
memory, see the "Product Description” on page 4 16 of 
the January Issue of UTE. 
64K CMOS STATIC RAM + GODBOUT 
RAM 17. 10 MHZ, 2 Walt, OMA Compatabin 
24 Bit Addrassing 


BCRETIISAAS 48K AA Y $650.00 $419.00 
BEGETIISCAS 49K CSC 200hr. £750.00 $718.00 
BCRNTI)5A8M EIN AST $795.00 $155.00 
UcSNTITSCIMM 84K CSC 200hr. 5895 00 $950 00 


NEW! 32K x 16 RTT CMOS STATIC RAM - GODBOUT 
RAM 18 10 MHZ, 32K z 16 or 64K « B 
IEEE/8BB 16 BIT 2 Wall. 24 Bii Addrassin 
aceti 64K AB T £895.00 An 
BOGBTIAGC 64K CSC $985.00 $045.08 
NEW! L28X NMOS STATIC RAM - GODAOUT 
RAM 2! 1OMHZ 128K X 8 OR 64K x 168 
IEEE/EBB 8 or 36 Bi 1.2 Amps 24 Bit Addressing 
BcalTiM7À 128X A&T 48169500 $1616.00 
SCGHTIETC 128K CSC $1885.06 $1795.00 


$-100 PROM 


PBI PROM PROGRAMMER - SSM 
Programs 2708 or 2716's, operaias as a 
4K/BK EPROM BOARD AS WELL 
EBCSENPRIK— Ai 
BCSSRPHIA AAT $765,00 
ECONHOROM 2708 - GODBOUT 
tK « E EPROM Board using 2708, Power on 
jump to any 256 byte 


$178 08 
$218.00 


BCGATIZEA AST £13500 £120.00 
BOUGHT IESE cso £195.00 $175.08 
MESA - SSM 
1K/16K 2708 EPROM board, disatte in i Kincramants 
RCSHEMEGAK Asi $114.00 
acsimmaast AAT $?79.00 $158 58 


S-100 VIDEO BOARDS 
SPECTRUM - GODBOUT 
Color Graphics board with Parallel 1/0 


&cQUTIMA AAT $399 00 5349.08 
ECGEIT4M4E CSC $449.00 $395.08 
pcasrzo Sublogic Universal 135.06 


Graphics inierpratar Software 
VE- 38.53M. 
80 x 25 or SO character video display Memory 
Mapped, Parallel Keyboard port 


BCSSMUBIEZ4 SO x 24 Kit $425.00 
BCHIMVESATA £O s 24 AST $499 00 $440.20 
BCESNUEBQUR 8640 x 50 Line Upgrade s 33m 
VB2-5.5.M. 
VO Mapped Video Board, with Paralle! Koyboard part 
64 x 165 
BCHMINNEZK ‘if $199.00 
acismezs AAT $269.00 $213 08 
VBBB - S.5.M 


Memory Mapped Video Board 64 x 16 oharactor 
display or 64 x 18 graphics display 
BCERETWIR OKI 
KHEITTIA AST 


$179.00 
$rr0. 


$-100 MOTHERBOARDS - GODBOUT 
Aciive terminatian, 6- 12-20 stor 


1242 00 


BCÉNTIS3A — A&T 6 aiot, 2 tbs $'46 00 M?$.08 
&EMTISIC CEC G gol, 2 Iba $190.00 £115.08 
8CÓBTIBMA — AAT !2 tiot J los. $175.00 $155.08 
SCENTISMC CSC 72 Hot 3 Ibi. 8240.00 $220.00 
ECENTISSA — AAT 20 slal 4 (bz 4285 00 $235.00 
RCETANSIC CSC 20 sot 4 ibr $340.00 $118.90 


5-100 DYNAMIC RAM 


THE EXPANDABLE 1 
PRIORITY 1 ELECTRONICS 

THE EXPANDABLE 1* 64K Dynamic Fam board 
provides your S-100 system with 64K o! reliable, hight 
speed dynamic RAM. Compatabie with most of the 
major S-100 systems on the markat, including those 
wilh tron? panels, it supports DMA aperations and 
requires no Wail states with current microprocessors 
€ User expandabie trom 78 t0 64K € Supports OMA 
e Dazigned io lEEE proposed 5-100 bus standards e 20r 
d MHz operation © Operates with either an BOBO or 7-80 
baadd S-100 system, providing proceszor-transparent re- 
freahes with both & Supports IMSAI-type front panels 
€ Jumper setectabia Phantom input! € Uses Popular 
4116 RAMS 6 Al! ICs in sockels € Any 16K bioch Can be 
nade bank-independent è Fully hbullered address and 
data lines € Fait-sate relresh ciety for extended Wail 
slates 9» Board contiguration wiih reliable, ersyin-con- 
gure Berg [jumpers 


BG PAMIPIIG 10K Assembied & Tested $298.00 
RCPRIEXPII2 32K Assemitvod & Teaia $339 00 
BCPRIEIPI4A 48K Assombied & Testad xL z 
BCPRIEXPIEA 64K Assemhbiad & Texted 


5-100 DISK CONTROLLERS 


2422A - CA. COMP. SYST. 
1/0 Mapped, controls B", &mgie or 


double density A&Y with Fiat iT 8° SD 
aCCCITATZ2A $475 i 


DISE JOCKEY 2D - MORROW 
Memory Mapped, controls 8", singla or 
double density, serial 1/0 
UCMNDIJII2US — AAT miih CP/M 237 $399 00 7373.90 


S-100 DISK SUBSYSTEMS 


DJ2B DISCUS SINGLE SIDED MORROW 
8" DAL Density drives with cabinet, power supply 
controller with CP/M 2 2 and Microsoft Basic 


BCMOUIZIS Singlo Drive Syriem = $7095.00 1990.00 
BCMOSFI22G Dua! Drive System = $t87500 $1969.00 
DJ2B DISCUS DOUBLE SIDED - MORROW 


8" DBL Density/sided drives with cabinet Power 
supply controller, with CP/M 2.2 and Microsoft Basic 
BCMESF2218 — Sing/n Drive Systam = $120500 3125008 
BCM0II27228 Dual Drive System §7495.00 $2600.08 


5-100 HARD DISK - MORROW 


525" 5MB. E" 10 & ZUMB, 19" 26MB tormaited 
hard disk complete with cabinet, P.S. Conirollar, 
CP/M 2 2 and Microsoal! MBASIC 80 


UST FREE SALE PRICE 
SCMDCMAMS — 5 MD $2495 0D Ell 995.00 
SCMOSMIOS  ;O MB $2696.00 wow 
BCMOSMPOS — 20 MH $4795.00 $3825.55 
ECMDSM?St 76 MA $4495.00 $3405.50 
VIDEO MONITORS 
VM121 - ZENITH 
15 MHz t£ P3lI Green phospher 40 ar 80 
characters pet line 
BCZUMI7+ 8620 fos 5159.00 $135.06 
VM4509? - SANTO 
IOMHI B 16 a 64 P4 BAW monitor 
BCkroveasen — !5/bs. $23500 6198.06 
DM5012 - SANYO 
18MPHyz. 12° 24 x 80 P4 BAW monio: 
SCITRENSOUA — 24 ibs 5240.00 $310 DD 
DM5: 12- SANYO 
IGMNE !2 24x80 P3! Groen on Black onplay 
8617109112 24 iba E3680 00 $326. 


VM6013 - SANYO 
COLOR 1T 16 ling » 84 character manitor 


BCSTRUMESIS — 25 fbs $550.00 £495.06 


Circle 317 on Inquiry card. 


PRIORITY ONE ELECTRONICS 
GODBOUT DMA DISK 1 S-100 MAINFRAMES FLOPPY DISC DRIVES 
WITH FREE CP/M 2.2 ! " Mindan Tanana ne ig 
ALE | $450.00 p n cid e Eat Fa " 


SAVE $220. 00 


Pnorily ! Electronics is pleased lo offer the GODBOUT 
ENSK t High Performance Disk Controllar a! our rag: 
ular iow price wih CP/M 8.2 and BIOS at no additional 
cosi. That'pa savings al $220.00 of the manulacturer's 
isl price. 


e Third penersiion INTEL B272/NEC 785A LS! 'toppy 
tfisk contratiar. 

e High speed cycle stealing DMA Interlace tor proc 
essor independent data transter between system 
memory and liexible dish 

è Handles up to fout B or 5.25 moh floppy disk drives 

a Single or double densily/singla ar double sidad 
capability. 

e Supports (Bit 3740 satt sacrorad toymals. 

æ 24 bil OMA addrazsing wih data tranater across 


5-100 MICROFRAME - TEI 
10V 50H? GYT Maintramus, the best money can buyt 
i2 Sint t£BV ITA 1áV @ 2A 
2? Sint x8v @ 30A£ 18V 3 4A 


{2 Silo) Desk ¢ 
$625 00$780.00 mis ki 
t2 Sior Rackmount £72500$12000. $819.00 


IKETENCE 122 29 Sio! Desk 
BCTEIRM 12 
ECTEIRB 22 82 Sk Finch?^myunt 1875.004050 $780.00 
Shipping Weighi. On 12 Sli Maintrame 48 Ibs. 
Dn 2? Slat Mainirames 55 Iba 


TEI S-100 FRAMES 


3 - 5" DISK CUTOUTS 
AV d fTAXiÉV & L2A internal pee 
14-24 


Htoppy disk drives. 


Exactly one-hail the height of any other modal. 
Propielary, high-resolution, raad-write heads 
at" fented by Tandon 

only Operation - no AC required 
mm standard infarface 
Taree millisecond track-to-track access hma 9 fhs. 
BETHETHSG31 — Single Sided 5.00 — 2ormors $478.00 
ACTWOTMEME? — Double Sided WILD 2 or more 5.08 
BECYNETERE Manga- nol included with drive 19.06 

BOIR - SHUGART 
E Sided double density most popular 8" drive 


o m $425 00sagr20r more(i5iba) for $305.08 ca 
Manual for AOIR drives P 15.I 


$499.00 


64K boundaries lor data transfer throughout the Beyer? 12 Sot desk £075 CORP S588. 
1éMbyle memory map ECTEMEET2 (2 Sig Hechmount £795,009 8. — 5685.08 n. ity 8" 
: te mack 5 double sided, double density 8 
[HIR REFER a Shipping Weight: On 12 Sio Dask 40 ta t Mab WE 16 tbs girs m ue. 
RPT IAC A&BTw/CP/M228BIOS 3J8?Q00 n Gf Hagkmouni 4 
Eis Œ Po ud DUAL 8" DISK DRIVE CHASS n" 
ocino — CP/M 2.2 for ZBO/BORS wih "T IS - TEI BCOMEOTER Manue! tor DT-R ET 
manal & BIOS R- B/D disi For Shugart 800/80 ! H or 850/85 ! R with internal power 5A" D = TANDON 
BC RETHGERE Qasi B bif single user 5" S/D disk ESO0.ID cabies provided ETAIT) aan te le Bidaa x i5 fos} ng = 
KEF UHE Qaats 8 OK monMuser, & S/O dak 8858.0 +24V Q I.5A+5V @ 10A - 5V i 254A BETHOTRI DOT ute Sidon, 500KB 
S-100 SYSTEMS wa IUS |. bemomi «= Deubte Sided BRA a 
BEYEBCFEG Dash Top $596.00 $405.08 1455.08 BETNDTMASR Manusi no! included with driva 1 " r^ 
SUPERSIXTEEN — GODBOUT | fiume croi sigan Gog M Hr DISK CABINETS 
HERE 15$ WHAT EACH PACKAGE INCLUDES: SLPDRAFDOS2 DFDO wilh 2 Shuga BO1RE $1323.00 
ECHSNTIEULM 6 MHz BOBS/HD8S Oval Processor Board @CPORAFOOS) AFDC with t Shucart 80? A $1005,08 
SCMHITIT!À High Speed OMA isk Controller BCPOBAFOOR? AFDO with 2 Skugar 30185 $1495.00 
SCERTI EA System Support ? Muill+Funciton Board BCPRIBOPELEZ infertal Dara Cable 50 pm $14.98 


BEGSTIAM interíacor | Deal Sora iro 

RCIA itti Low Power Static Ram 

BCSNICP/M ES 16 By Operating System Ready lo Load 8 Go 
Cables med Qecemeriatua fares monaca cablga one disk VO 
cabia complete documentalor for af hardware, and manis 
for both CRA aoparating zyztame 

Conga Pro's famous | tam "milod warranty 

NOW IO Iw bes? pari of aN, A purchased separately, nese 
quality components Duid het for $4,244 00. BT faperfilateen's 


plug connectorto 2 Card Eoi 


Due to UPS shiphing regulations da drives wil he aippad 
3apargtaty bom the cabtat. Dorm] orga foinciude simppama 
tof each drive. (Shinpmng Werght, t5 fbi each) 

CALL FOR NEW TEI PRICES MAACH tat 


S-100 MAINFRAME - GODBOUT 


110V 80H72 CVT Maintrame uses forigus 20 siol 


V-100 - VISTA 
v Dusk or rack mountable € Infernal power and daia cables 
e Drives puit oul for easy servica and maintenance 


tow package price hose amuing $3,405.08, Teo sora SHEUN For GODBOUT Motherboard 55 fbs. actinia sk Drive Cabinet (42 los) 5405.00 $449.00 
boards Quatied hds ite Cortited System Component BCOBTIMEZORM 2D Sint Rack runt &B2500 RESOU SINGLES"-@T. E 
hign-relíabiity pogram - with extended 2 year warranty. BCOSTENETODK 20 Stor Dusk Top 582500 5760.08 Single 8" cabinet with power supply 
200 hour hurrin and B MHz processors - add £600.00 (o BCQTCO0CB — i22 Ibs} 5249.00 $t 
BcPngENTEJ $ Sint AST EHR 90 p 
mm i nt! j s ^ ra C i 12-3408 mothèrboard with ramovab/o l'aemination card Duel 8 cabinet with power supply 
BCPONE SuperSitaen CSC $405 00 BEQTCBECAE — (24) $395.00 $3.0 
ECE Officer Cream 35 bp 557500 $055.00 wi 
PRINTERS NEDCREERON? Aue Jeta 357400 es ma S eoru Ae ka 
SOFTWARE - MICROPRO DEgHs EROR Dug 5" wii PS Ina 
T ' All soltware is suppited an 8" Single Density (OM 
BES 3740 CP/M Compatable Disiwttos TERMINALS 


PRICE! 


MICROLINE — OKIDATA 


WITH FRICTION AND TRACTOR FEED 
s ALDIRECTIONAL - (20 CPS = Parallel anti Serial VO 
6909 Matriz (Alphenumarc) «100 Thro 1200 Detd 
86828 of 12 Matrix l'or Graphics © Sel! Test 
a583 10 18 Characirz n/ inch «Qui of Papar Switch 


Screan-Onented, integrated ward Processing system 
~~ pny designed tor non-lectnical parsanngl 
BCBPEMRRETÀI $4n500 — FM 
MAIL MERGE WORD STAR OPTION 
Pawerlul lile mugging roo! 

BCHPPIELIBRAUTM (equines Wore Sto 2 ! o teteng ian nt $1800 
SPELLSTAR WORD STAR OPTION 
One Step “Proofreader” wilt cinnpirsseoud SOCK wir 
dictionary and user created xupiloemanmtal dic fiori dua 
DOMPASPLETAL (Floquires Word Star FO ex fitis £20 00 158 0 


SUPÉRSORT 
pill arm na RI P pn eed Fond Sophisticated program inat will SUKCI ate nuit 
0 14" Top a! Form vartabhy length information hom dahi hips 
#132 CPLO TO CPI for BAA — (Swich Safectahw) BCMPREPREEAS 0o (sae VT200 — VISUAL TECHNOLOGY 
€ tÔ Different Character Sals i... STAR Tht MOST RELIABLE TERMINAL WE'VE EVER USED! 
PART NO. OESCRIPTION UST PRICE GALE PRICE Sophisticated, edapio- use, DOCENA Spies Detacnable keyboard, RS232C or 20MA Interface, 


WCBENMTATATOS uS GOCPLDIOCPIS 799.00 $530.00 
BCODATEMT (97 132 CPL 10 CPI g110500. $750.00 
SCMStREEIW D600 baud with 2K Sena! $319.00 
Byter upgrade wih X-on -ott 
BCORMRAM — Hugh Resolulion Graphics Prom $89.00 
CALL FOR THE MEW HICIOLIE 84 
MX80 — EPSON 
NEED WE SAY MORE? 
MEPMMIEMO Tracior Faod }7 ibs s6500 $460.50 
- MICROBYTE 


RS232 Sena! Conversion tar MXBD 
BMS Ad Tf $55.00 


= Siti PRIORITY 


gheet and nancig! planner 
EEMFEELCSTAM in ^e 31758 08 


Ollice-Qriented Data Entry, ded and 
m iysium 
$25000  $— 


ai MOL pi 


ELECTRONICS 
9161-B DEERING AVE © CHATSWORTH, CA 91311 


! 10 to 19200 baud, 12" non glare 80 « 24 display, 
RS232 Aux. par! and composite video aul 
$1200 Shipping Weight 55 ibs. 
INT — ADDS 
Delachable keyboard, RS232 interface and auxiliary 
port, BO 2 24 display, liifable screen 
ECADSUWPR — Shipping Weight 40!bs EALE $599.00 


Appie Contronics B bii parelel iplartaca 
im Controwcs, Epson & OKIDATA printers 
BCMESAEN AST 


BONMEAEC]! Cable Jor above 
Prntar mirita å ja aue ep wit prinder omissa 


ORDER TOLL FREE (800) 423-5922 CÀ, AK, HI CALL (2 21 3) Pide" 
Terms US VISA M^ BAC Cheek MgMoriemy d tmn 1027 Om doo a A hist eu MEA Tales Tax. MINI epe. dt 
include MINIMUM SHIPPING, & MAND ING S040 ^H Hur rd f phus “pe ker each adderall Orders over 50 Ibs sent 
treighi collect Just in Case. plots ctr be yrr pue xa oa ed Re wither notice wil do our bes t mantar 

Inrough Marh 1089. Cim qu ure bo en wil D eect Peralta hh fet Nevernbear BYTE lor o0 perge Catalog or 
me he quit Poner nh 


prices 
sard 5] 00 fot your copy ies ry xal is 


Clrole 317 on Inquiry card. 


PRIORITY ONE ELECTRONICS 


SAVE $1,000.00 ON 
(G 2.4 MEGA-BYTE S-100 DUAL 8" 
um-—. DISK COMPUTER SYSTEM 


HERE'S WHAT YOU GET: 
2210 MICROCOMPUTER SYSTEM 


e 2or4MHZoperation € Z-B0CPU © 65,536 
bytes of dynamic RAM e RS-232-C serial port 
e  Accepts8"and 5%" floppy disk drives € 12-slot, 
cream colored mainframe € internal cabling 
installed € CP/M 2.2 (on diskette) Operating System 


The Model 2210 Computer System is a 2-80 based system containing 65,536 bytes 
a! dynamic RAM memory and tloppy disk controller mounted in a 12 slo! mainframe, 
The system is ideally suited for applications where user dalined peripheral devices 
are to be used and a high degree ol system Hoxibilily and expandability [s desirabla 

The system componanis are the Models 2810 CPU, 2065 B4K Byle Memary 
Module, 2422 Floppy Disk Controllar and 2200 Mainirame. Also included in the 
systam are internal cables interconnecting Ihe DPU serial channel, disk controller B^ 
disk channel and disk controller 5%" disk channel to the mainframe back panal. This 
permits connecling user paripharals directly io tha system without the need of 
opening the mainframe. 

Of the 12 slots avaliable in Ihe maintrame, only thrse are used for the basic system 
componanis. 9 slots are available tor usat options or olhar CCS producis suah as 
memory (expandable up to 572K bytes (serial and parallel I/O boards), 

System soltware is providad using tha CCS version of the CP/M Oparating 
Systam, Version 2.2. The systam is totally linked to permil auto-boct siart-up with the 
CP/M on diskette. 

The system is completaly integrated and tested prior to shipmant from CCS fo 
assure proper configuration and system integrity. 


BCCCS221001 $2350.00 


We add two REMEX 4000 Double Density, Double Sided 3ms 8” drives 
and a QTCDDC88 Dual 8" disk enclosure with power supply 
data cable and documentation 


SALE > 9 30 00 This is a complete system, ORDER PART NO BCPDBCCSSA 
PRICE : just add a terminal INCLUDE $30.00 FOR SHIPPING 
! IF THAT'S NOT A GOOD ENOUGH DEAL FOR YOU, WE WILL SELL YOU THE BCOKIDAT82AT 
I FOR $475.00 OR THE BCOKIDATS3AT FOR $700.00 WHEN YOU BUY THIS SYSTEM | 
THE SAME TIME! 


DIRECT CONNECT MODEM PRICE BREAKTHROUGH! 


ha wey. and out ol sgh Now, thane is no need ior mets 
cables, amd no need ip iook of an LED là verily comer. 
Anchors SIGNALMAN has been designed lor transmitting 
Lh voice and dota ugnal over ali common leiephone Lines. 
Ana when youre In fhe dig posilion, your SIGNALMAN 
cuiomalicoity changes Irom ORIGINATE to ANSWER and 
back agdin os the need anses = ending all that cornhsion 
Your SIGNALMAN s fuly oompatible with all SELL (03 modems 
— piling your computer in inant copurmicniions: with 
hicks al other com paar 

Anchor Augameion tem Saker fhe FUSS oui of commun: 
lorTions For basis or file ALAN is e Ici macom 


» Tipit«n ROTTA Cade wul Gore tur 

e Spii-costaned 9Y Dotinty — Vli plug rater avadabin 
a Axhble casae eins.) sapiat 

= Aula mie shit Ha 

a ad? Ti Ah 


e BA dp Ad a AA E a A NH ii 


a Limgirls seb T, arab Aaa a Lei), a eel a 
CEHE = wwe 57D E aie, rel 8i 


© Lines iw cosi SVbaliy Elurenalés untioiiiy cards and nakd or “acy 

a AC oet Optional gogn anstenmee aedis. 

= Suro Transduces elimenaies need t wew LED lo conim connecben — can 
be planed amjenere (veicro finn provided) 

e Adranced (C Circóiry elrmpetes conluson of who « orga — eis 
need ki mranuntiy stich from Ongirgte io Answer and cei Versa 

a Permet you ta buis talk on phena or syelich io data Communications mede 

» Pefrnil£ you ki communicate with most other compuler networks 

a Smad cage, inc! amphi permits ys ag west! the SGNAL MAN anywhere. 


Eire feted eee quidalit 


vacio $129.00 


Circle 318 on Inquiry card. 


RS232C SPECIFICATIONS 
ete Fonnak Sene binary. asynchronous Operaie Moda 
Meamual dial. Aulomatie ANSW/ ORIG selection Dala Rate: Otc 
300 bes hu duplex Mediulation: Frequency shit keyed (FSK) 
Line Interface: Direct Conec) Date Inbenice 257320 Cable 
(a Cormpuler Bull in 
Trani 


Hapcclos ORIG ANSTW 
MAIIK 4725 Hz (270 Hz 
SPACE 2025 Hz 1070 Hz 
Caris Tiweshekk: 44 dom. pius ot minus 2 dbm 
(ORIG) / 46 dbm. pius or minus 2dben (ANSW) Curria Dadect 
Indicator Audible Tone Power Sell-Coniained 
— W Tronsisor Baliemy* / 1:0 VAC Through Moectr 
antes: 6 x4 xi “Nat Included 
BCANCMK) $129.00 


T “Ws We Ga We Wa "UN ORDERING INFORMATION "Ww W: "Un w- 


DISK FOR LESS THAN FLOPPIES 


TAY, g 77777 i SS "7 UA | or 1 


D. 


g es 


ii 


d Im 


DISCUS M5 by MORROW DESIGNS 
INTRODUCTORY PRICE: 


PRIORITY ELECTRONICS 


PRIORITY | ELECTRONICS is pleased to an- 
nounce Morrow Designs’ DISCUS MS, the lowes! 
cost 5 megabyte Winchester sub-system and the 
tasigsL Now you can afford a hard disk for the 
price o! flopples, Morrow Designs is the largesl 
sugplier a! hard disk sub-systems to the S-100 
market Wilh Ihe new OMA Hard Disk Controller 
and Ihe ST606 mim-Winchester drive, Morrow 
has aliained speeds over 600,000 bytes per 
second. 

As with all Marrow Designs’ systems, Morrow 
delivers il complete. Drive, conlrollar, cabinet, 
power supply, lan, transformar, cables, CP/M 2.2" 
operating syslem, Microsoft” Basic BO and a 
ninety day warranly. 

The DISCUS M5 regularly sells tor $2495.00. 
Priority 1 Elactronies is proud to olferthe DISCUS 
M5 for a limiled time at onty $1995.00, Winchesl- 
er speed, 5Mb capacity and reliability for only 
51995.00, Three additional drives may be daisy 
chained to the contraller for future axpansion. 
Parleci ta back up each other al the end of each 
day, Takes seconds. Is more reliable than tape 
and with Ihe oulside lock can be unplugged and 
ramoved (after the locking screw has been pul in 
place.) 

A few tacts about Ihe ST506 drive which ts being 

used in the Discus M5: 

Key Features 

« Storage Capacity of 6.38 megabytes unform- 
a(ted, 5.0 megabytes formatted as shipped 

e Winchester design reliability 8.5 gram head 
toad force, 19 micro-inch flying heighi 

s Same physical size and mounting as the mint 
lloppy 

e Same DC voltages as Ihe minifloppy 

® Band acluator and stepper molor head 
positioning 

@ 5.0 megablit/second transtar rate 

è Sama track capacily as a double density 8 inch 
lloppy 

æ 170 millisecond random average access tima, 
reduceabla lo 95 ms wa a simple software 
alganthm 

Thig is Ihe hard disk controller that the S- 100 bus 

has baan waiting lor Please allow us to introduce 

you! 

A lew interesting facts 

s The only single 5-100 OMA Hard disk control 
ler board ön the market today 


CPA is a nigistered fradumark Of Digiial Razenrch. 


of of MF ORDERING INFORMATION BE BE IF aW ow r 
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€ Fully compatable with high speed 6MHz and B 
MHz CPUs of today and lomarrow 

€ DMA bus arbitralion as outlined by [he IEEE 
896 standard 

e Controls 1 ta 4 soll aectotad Winchester drives 

e Supports both 5%" and B" drives 

e 57506 or SA 1000 inler!iace compatable 

e Variable sector length (256, 512, 1024, or 
2048 byle sectors) 

e Automatic CRC generatlon and checking 

e Addresses 1 to 16 heads 

e Addresses an intinite number ol tracks 

æ Contains is own on-board microprocessor 

e 24-bit address burst OMA Iransfers 

e Channel driven 

e Alldisk driver routines resident on the controller 

€ Variable format 

€ No buffering required 

€ Maximum transfer rale 5,000,000 bils per 
second 


Pure Speed 

The speed of this Winchestor controller is en- 
hanced by Morrow's channel driven concept 
This DMA hard disk controller (DMAHDC} picks 
up its commands from tha host processor via 
mamory on the system bus. The host processor 
writes commands inio memory and Ihen picks 
lhem up during OMA cycles trom Ihis memory. 
The channel, commands and Iranslers may be 
located anywhere in lhe 24-bit address range. Al 
ihe compiglian of tha command, the controller 
relurns appropriate slatus and can generale an 
inferrupl. Commands may be chained fogelher 
by the CPU to allow the controller fo execute 
many commands In succession, generaling an 
Intartupl at the end of each command and/or at 
ihe end ol the completed command chain. 


Communications 
An imbeddad microprocessor enables the user to 
ansily communicale with this intelligenti device. 
AM low lavei disk drive routines are resident on 
Ihe canlroler iiseff, 
These Include: 
formal 
Agak 
read a header 
read a saator 
wrile a secior 
return slatus 
sel DMA address 
sel channel address 


$19 


Circla 318 on Inquiry card. 
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LIST PRICE: $2495. 00 


Variable sector lengths are available. On Mor 
row Designs system products 512 byte sector 
lengths are slandard This is being done to maxi 
mize the capacities avallable on current drive 
ynits bul may be varied by Independent sysiem 
integralars whan desired, 


Tha OMAHDC has begn designed lor aspansion. 
One to four drives can be attached directly and 
controlled, One to sixteen drive heads may be 
addressed, Any number of tracks may be spect 
fied during Ihe seek routine by spacifying one to 
two hundred and fity-alx tracks ona or more times. 
Each of the expansion abilities prepare ihe user 
to upgrade his system as technology sdvances to 
additional platters and tracks 


The controller has no peer today in tha §-100 bus 
mackel. 


Systems Interfaced: 6. Exidy 
4. North Star 7. (msai 
2. Cromemco 8. Sol 
3, Vector Graphics 9. Calllarnia Compuler 
4. Dynabyta 10. Godbout 


5. Micromation 11. lihaca intersystem 
Look to Morrow for answers! 


Look to PRIORITY 1 for the best price! 

Prigrily 1 Elecironics, as the world's largest 
slocking distrihutor of Morrow Designs' products 
committed to buy an entire production run of 
DISCUS M5 sub-systems so we can offer tham at 
a special introductory low price. The DISCUS M5 
ia a good buy at the list price of 52495.00. The 
DISCUS M5 is an excellent value at our intro: 
ductary low price of: 


$1995.00 


ORDER PART NO. BCMOSDMAMS5 


PRIORITY ELECTRONICS 


ORDER e lg FREE (800) 423-5922 


include $10.00 tor UPS Ground Shipping 


Saw prices are jor prepam orders oniy. Orders on open 
eccount will be soceptad at $2250 DO each. 


BS 


, 
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COMPARE HITACHI SCOPES TO ANY OTHER 


100 MHz Scope $1595.00 
50 MHz Scope $1290.00 


... and we're not joking! 
(5) HITACHI 


No one can match the features or performance at our 


MARKET-SHATTERING PRICES! 


Buy with confidence from the nation’s largest Hitachi distributor. 


BCHITV1050 100 MHz, List $2375.00 


Sale $1595.00 


BCHITVS50B 50 MHz, List $1745.00 


Sale $1250.00 


e 6" square CRT with internal 
graticula (illuminalad scale) 

e High sansitivity; 1mV/div. 
(10 MHz) V550B 

a High sensitivity; .5mwv/div, 
(T0 MHz) V1050 

e Automatic focus eliminates lag 


e Trace rotation tor aasily adjusting 


brightliina inclination caused by 
ferrastial magnetism 

æ Third Channal Display (Trigger 
View) V5508 

$ Fourth Channa! Display (Trigger 
View) V1050 


e X-Y Oparation Convenient for 
obsarvation of two !ypes o! waves 

è Dalayed sweep permits 1,000 x 
magnification 

e Variable Hold-o!! circuitry 
lacilitatas pulse measurement 

è Singla Sweap capability 

e 10 x swap magnilicalion tacili 
tates precision measurement 

e Dalayed sweep jitter held 
below 1/20,000 

e 2 probas and covar included 

e 2 year warranty 


Until now, if you wanted a 5OMHz or 100MH2z dual trace oscilloscope of un- 
compromising quality, there was only one choice. Now there is a second...aul- 
standing new delay sweep with an established name — the Hitachi V550B ami 


Ihe V1050. 


The HITACH! V550B (50MH2) and V10580 (100MHz) offer al) the 
capabilities you might demand from a lab grade oscilloscope, Cap- 
abilities such as a max. sweep rate of 2ns/div (¥1050) Sns/div V550B). 

| Also features you may not expect, like sensitivity of 1 mv/div (V5508) 
|.5mv/div(V1050) & 10MHz, automatic focus correction, and a built-in 


TV sync separalor circuit. 


The cost? Remarkably reasonable, expecially when you 


compare it to the other leading SOMH? or 
1O0MHz Dual trace oscitloscopes, It's a price | 
| breakthrough made possible by using up-to- Sid! Deering AVE, 


PRIORITY 


date production techniques and a design 


backed up by over 20 years ol 
oscilloscope experience. 
TERMS US. VISA, MC, BAC, Chuck, 
Suügect (o change 


ORDER TOLL FREE (800) 423-5922 
CA, AK, HI CALL (213) 709-5464 


Order, US, Funds Only. CA residents add E% Sakes Tax. INCLUDE $15.50 FOR EACH CTCILLBEERPE for UPS Sulack Shupolhg and Handling Jut In case, include your phone 
ee MM do our bes! lo matala theta prices thvratagh March, 1082 For comptes speofications see aur 5O paga catalog in rhe Nowemiber 


BCHITV352 35 MHz, List $1150.00 


Sale $795.00 


BCHITV202 20 MHz, List $850.00 


Sale $595.00 


e 6" Square CRT with internal 
graticuls (illuminated scale} 
è High-accuracy vollaga axis and 


time axis sel at 3% (certiliad gl 


10 to 34 C) 
è High-sansitivly !mV/div. 
è Low dril! 
@ 2 Yaar Warranty 


e Dynamic range 8 div 

e TV sync-separator circuit 

® Built-in signal delay line (V-352) 

+ X-Y operation 

e Sweep-time magnilier (10 wines) 

e Trace rotation system 

® Fine-adjusiing, click-positioning 
function 

® 2 prabes included 


HITACHI Oscilloscopes are innovative oscilloscopes designed and manu- 
factured by Hitachi Oenshi Lid The wide experience gained by HITACHI 
electronic specialists in producing oscilloscopes has resulted in this tine of 
modern oscilloscopes fealuring wider band width, more compact design and 
light weight. Through adopting circuitry wilh linear IC's and logic IC's 
plus modan manufacluring techniques, including automatic com- 
ponent- insertion machines. These oscilloscopes offer increased stabil- 
ity, Improved reliability, excellent performance and enhanced operating 


ease. 


The panel layout is designed lo create maximum operating ease by 
considering measuring processes and operation frequency. The layout 
& is divided into three blocks according lo 


Chatsworth, CA 913ll 


respective functions identified by dil- 
ferent colors. This conveniance-orient- 
cee Ê design for users improves daily 
nsa controllabilily and drastically reduces 
operating errors. 


nami Prices 
issueci SYTE or send $1 00 Lor your copy Loday. Sale Prices aee ior 


HITACHI End THE MEASURE OF QUALITY Circle 318 on Inquiry c 


PRIORITY ONE ELECTRONICS 


PROTECT YOUR INVESTMENT 
VROTECT TOUR DATA WITH 


“een SZ BÓ | 


ISOBAR. 


With Built-In Noise Filters and 
Surge Suppressors 


a 
4 owe OS “ay, 


ena E 


~ 


ISOLATESX SENSTTTVE AND VALUABLE FROM: 
Equipment inferaction Damaging High Velicge Spikes AC 
bine nome ond hash 

PROTECTS AGAINST: Vollage tmxnsenis caused by light. 
hing conigci swichi. turno of Inductve componenis 
noise due to electromagnetic Pup 

USS THE GSC TSORAR TO ISOLA CORN in Irom 
penpherals - Lab insirumen]s irom holy equipment Seni 
(qve pre-amp or tape deck from power amplifier 

THE GSC MORAP ELIMINATES: Equipment! inleractian - 
Equipment damage irom power line gmd surges 
Errors - False printouls - Disk Skips Audo or video hash 
FEATURES: i^uctive solated ground Sockets incivicturily 
thet sloted Curu breaker projected a: 154 

VOLTAGE TRANSIENT SPIRE PROTECTION: 2000 A peak for 
upio 5 Set duration spikes )O00A 8/20 Sec protactian 
fram repealad spikes 

LOAD HANDLING: 1575 W mgx imal load, 15^ per yocked 
INPUT: 125 VAC 15 ompr standard 3- prong plug 


Three common gules buill-in circu brecker, pot light 
hang-up brocke! and c d joo cord 


LEST RICE OUR PRICE 
BCGOFTBAR SH WT 3 Ibs 559 95 $39.95 


IBAR 46 - Four irdependentiy iokited outei: Bull 15A 
cucul oreaker pilo ight swich. and 4 fool cord 
4 the $79 v5 $49.95 


BCGOFTRAAR4ó 5H 

TEAR Kb + A miik to form 4 ndepenienlly bokika 
sets OH two. Eyal in 15A carul breqker on/olf swteh plio igh 
ICAA G H WT 95 $34.98 


5 ibs 59A 


TSAR FRM - Exfh! mar teuntgd pulkais grouped to form Iur 
ndaepandanty Bol ied ses ar ham. plus one nan-reoleted con 
wonder OLR an roni face 189 rack meunicebinel Built in 
I5 circuit breaker. gre an ‘ott switch. nad à foot cord 
BCGOFTEARVRM WT 4 ibs S99 05 


$74.95 
RS232 Breakout Box 


L 


a 


A must tor ovary Technician, rapair man 
a syatems wilageator 

The Oreo fiax contaias 24 Tn in Lime Swilches when 
allow any H (he infettace ugnal excepi Ptn 1. which 1s noi 
used) m betniemupied The rwilches ara ad in me cantar 
à thé gamn cuntroj panel A 25 iemale connector for 
gonnecimg ihe box to the OTE x fiftecifo the Fett hand side vie a 
nbban «able and a 25 way mole connector for contraction to 
the DCE s simiory coneseciedg 1o the righ! harks side 

DIE and DCE iviérigce connection pins are lhoghead an bath 
SIGEL c4 true Druart-In- Ling switches Using Ihe umpe supplied 
these plis permil tmonitonng of any ofthe interface Ines wilh 
eter or both Ihe positiva and negative GU indicators on the 
foni pare! These pins alo perma cross-polching ar The 
conac nt on externi test moter or Oscope 

The Breakout Box contains indicctors which monilcr the 
lolficow mg signals 
pun Function 


Transmilte-i Beta 

Receivect Denia 

Iwqung! to Syed 

Peary for Sanding (rígar to gend) 

Hate Reen 

eat Chantel Recover Lino Sial Detector 
Tron der Agna Feman Timing 

fiecawer Signal Element TTD, 

Connect! Date Set lo Lira Gata Termayal Ready 
ima! Quakty 

fung indicke 


ANE Sp" Ur Te uo ny 


— Busy 
Laos i trapicined 1 9 Tough plastic cose arvis powered 
by two | 5S vo panghi batlenas No is consumed hy 
Ine: teslet vues not in use Dimensions: 29" € 555^ x 1457 
Weight 10 ounces with baternes 
BCDHW2328O0X 519000 $159.00 


GLOBAL 
SPECIALTIES 


LOGIC PROBES 
SPECIFICATIONS 


Shipping WI 2 ibe 


Part Hä Derenphan 


EHH uiai AA) w Merey 55000 PDD 
WLL? |. eug p ha D oo 
BSG fim pew A j wi hieme 577 0 $69 00 
ackscprl lie hoof me | appeal Exil Sa TIA 00 
Fi bp ifii adul 
BCSECITC) (01 OMi epi Al ap 524000 $220.00 
‘ " ETE 
BCEICULICZ (CE! amet LMI an S77000 £345 00 
mU Baj repy 


Clecle 318 on Inquiry card. 


MICROCOMPUTER PRODUCTS 
8080 SERIES 
PRICE FART WO. PRICE 


BC4116AC20 8/$20.00 — BCINS 8080A $5.50 


RC2016P3 8/$72.00 HCINS 8045A $19.95 
BC2114N3L 8/$28.00 BCDP8212N $2.93 
BCSIS7N3L — 8/650.00 — BCDP8214N $5.26 
BC2732 B/$120.00 — BCDPB8216N $2.95 
B8C2716 8/$50.00 — BCDP8224N $3.25 
8C2708 8/520.00 — BCDP5224-4N $9.95 
280 SERIES _— acnrszasn bste 
BCZEOA $14.95  gcpps238N $5.55 
BCZBOAPRID $14.95" à 
BCINS58250N $15.00 
BCZBaQACTC $ 13.95 BCINES8351N $7.50 
BCZBOADMA — $45.00  YCINS6253N 617.96 


BCZ80AS101 $59.95  WCINZB257N 16.45 
BCZBOAS102 $59.95  BCINSE259N : Y?" 


UARTS BCINS8275N $59.95 
BCAY51011A $5.95 BCINS8279N $49.95 
BCTRISO2B on FLOPPY DISC 
BCTRI663 4.95 CONTROLLER 
SCIMEL6 2 $7.95 gcrpi771B-01 $24.95 


BCFD1791B-0] $44.95 


KEITHLEY 


Handheld DMMs For Every 
Application and Budget 


Easy io use Rolary Switches rur i 
Large Od LCD displays 
de Voilage 
ac Vogllage 
dc Current 
ac Caren 
Resistance 
Diode Tesi 
JA or 4% Digi Accuracy 
Overload Protection | 
Exiernally Accessapie Battery & Fuse 
Rugged 0 1" ABS Plastic Case hat | 
Shock-Mounfed BC Boer cm 
BCKTH130 +045% D^V accuracy. 10M I inpur $124.00 
impedance nulo pear and eurreni 
Mecsiremenl through 10A 
SCETH1231 Some as BETH iH) esxcepA0 25% o> 8139.00 
CGuacy and enhanceg band wih on 
top ACV ranges 
BCXTH128 See’hecr display (includes oh ewet: $139.00 
under Ihreshnkd inaicater amoews mud 
ible tone that operates on ati ranpa & 
Mha. and acusidkle Mesha 
BCKTHI35 45 digi) 005% cocuracy 1115.00 
BORTHS70 TharrocoupierTC]bard Ihamormelter $199.00 
BCETH 1304 ^ Conymg Case $ Sond{hnandhedds) $ 10.00 
BCKTH1306 I eiuxe Conying Case rhone) $ 35.00 


LCD & LED Bench DMMs 


BCETHIA9 36 Digi LC Disploy $189.00 
BCKTH176 Ais Digil LCD Display $249.00 
BCKTH)TOA —— 4A Dig LED Depay TRMS — $359.00 


BCKTH1?93  !FEE-A4BB IninriacwiMoxiet 179 20A) $325.00 
See pp 42-43 ot our Engineering Selecion Guide In the 
Nevember BYTE fora compiete Unt of specuidiians and 
ACTEON 


GOLD i 
16 PIN LOW PROFILE IC. 
C95 SOCKETS | 


RCTIGIALP pkg ot 100 ,Lieoisoroseotiecrescos--- P35.00 
BCTIGOI6LP phg ct 10900......... T*"r**&:*"wuacvT- ren 9120.00 
OEMS Hock up ai this LOW PRICE! 


1 ZERO INSERTION 


BCTIP1é DIP $ 5.50 $5.35 
BCiIP24 DIF $ 7.50 $4725 
BCEIPa0 Dir $10.25 $945 


PRIORITY | 


D-SUBMINIATURE CONNECTORS D 


—" \ - T 
“pe Jag à 
- e MASA ar LT 


Ps 


INSULATION DISPLACEMENT TYPE 


9 Male Type - 5 = Socket, Female Type - C = Cover Hood 
E B 


SCIOCOENS 9 a4w- 470 1B 14 


WCIOcDEBC P 1 (tn La aS 
ECIDCDATAP 5 432 4 17 14 
SCHWEISS i5 508 4M — 4M 390 
Bcib C DATSE j| 13 .LtB m 
BC(DCUETSP 2$  &285 bo 520 470 
HIDCORPSS 660 BSS 5 6.08 
GEIB COSZSC 25 EL 1.50 J.25 Im 
aciaceca7P 5 «mn aW 72 T 
acincDeI7S 3 nm n3 ë 9 ate 
BCINE 0637€ 37 735 LN 1.00 B 
SOLDER TYPE 


SCENDE 4 Pan Mole $210 $190 — $1.78 
BLEMDOEDS 9 Pan Fema $2.70 1240 $210 
BCCHDDESE U Pro Cover $150 $125 Hap 
BCCNDDATSP t5 fh Male C275 fas = $2.15 
ECCHBDAISS 15 Pin Female $995 gaa — nn 
aCCADGAISC 15 Pm Cover wx $9.98 — nag 
aCCHDOBZ2P 25 Fa Mole $3.0 3275 — 9228 


*xBCCNDDB25P 100 pcs a! $1.95 ea * 
eCccNDOERSE 25 Pia Femna $4.00 $3.75 n.o0 
x BCCNDDB255 100 pcsat 82.095685 x 


BCCNADBSI??S 2 Pc. Goch Mood $1.00 $158 — 145 
BCCHODRSIZI2 | Po Grey Nend $1.40 145 p3 
MCCNOPTSN 2 Pe Grey ind pn $1.26 B110 
RECHOOL3IP 37 Pin Male $5.90 $5.18 HG 
BCCNODC3TS 37 Pm Female 80 $2.70 p.10 
BCCNDRCIIE J7 Pin Cover $1.96 31.55 $1.20 
ac CNDDOSOP 60 Pin Mate $0.78 $7.75 $4.70 
BCCNOTDSOS $0 Pin Femase $11.45 $10.25 4090 
ACEMDEDSOL 50 Pin Cover $2.00 $1.90 jia 
accitbbz04)8 Hasdware Sal 2 P^ £0 $0 0370 
AS232 DB25P El 
BCCHDRE2320F Dass | Cable 8 Con B F1E40.85 517,85 $75.95 
NCCND5710380 Cant FPO SaoewE[xon $9.00 $7.59 $4.00 
Frinte Gann 
BCioC5730180 WDE Yewon Abc — $899 EROS 48.00 


EXCLUSIVE ACOUSTIC CHAMERRS: 

“he exclusive npe sever ol Prectice t new Qc mounted cups 
kscks Ihe handset mic the acoustic chember yaNding supenor 
acousic Moa ond tectum cushiamng Designed io 
rE to most carmon harsa used throughout! the wand 


SELF TEST: 

The sel wrist krune on Ure STAR ailows [he user lo weary dott up 
enin of the aacoushz rode mt cnag me harmo) sn Ihe till 
cdupéem rode Mo need Ex rermoe asasance m chogretiny 
lamina or modem pronierns 

SPECITICATIONS 


6 Dota Bate: 0 io XX) bend 


e Bel 103 and (1X GOTT 
6 requanzy Mabliiy-t05 


€ ELA Terminal inierikecac onpahan enh 15232 specs 

© Teletype Inlsdace-ZD rmuboampere current loop 

© Internationat ee wrrfiabie. 

€ Setiches Oncenete (OM Answer Full dupienTest Hat 

© Indicotem: Trond! Dota. Fame Data Commer heady Ta 

PART NO. DESCRIPTION LISTPRICE SALE PRICE 

BCPANSTAR [22232 TTL X2 Mm 519?9fD $129 o0 
ÜCurrent Lap : 


] ELECTRONICS Z'a d 


9161-B DEERING AVE & CHATSWORTH, CA 91311 


ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 


TEemsil S VBA MC BAC Check Horny Cobar 0.5 Fari Only CA resident ace o% Sales Tox MINTMLIM PREPAIDORDIR $1500 
Inetuchs MINIM UNA SHIPPING & HANDLE (52 80 bor thé hra 3 is plus 25€ for each additonal pound. Orders over SJ ibs seni 
ireighicolect! Justin case. please helide your pice no Prices sieci io change withoul raien We will do cur bes! fo motion 
prices throagh March, (942 Credi Cord arier wll be charged appropriate roghi See Novernber ETTE for 40 paga Cataiog cr 
send S100 for your copy loday Sole prices am for prepast orders only 


| 


DE: 


Computer 
Products 


Sunnyvale e Woodland Hills e Hawthorne * San Diego 


| Accessories for Apple | Single Board Computer 


BETTER THAN EPSON ! - Okidata 

| Mieroline 82A 40/132 columa, 120 CPS, 9 x 9 dut 
maina, friction feed, pin feed, azljustuble teartor feed 
fremovnbiej, handirg 4 part forms up ta 9,5" wide, rear & 
bottom feed. paper tear hor, JO duty cycle/200,000,000 
choracier print head, hi-directonel/logie dséhíng, both 
avvial & parnile! interfaces included, front panel awitth & 
prourum  conirol of 10 different form lengths, uses 
inerpme name spoul type ribbons, double qudih & candensed 
characters, true fuer case descenders & graphies 


PRM-43082 with FREE tractor , $544.96 


Microline 83A 132/232 column, 130 CPS, handles 
fotina up lo 15" uide, plus all ihe fentares of che 82A. 
PRM-43083 with FREE tractor... $774.86 


Microline B4 132/2533 column, 200 CPS, full dot 
graphics hull in, handles fn? ma up to 15" wide, plus all the 
features nf the 81A. 

PRM-43083 with FREE tractor ,,, $1249.95 


PRA-27081 Apple card , crest ction UR 
PRA-27082 Apple cable ............ $19.96 
PRA-27087 THS-80 cable ,, 1... 11. 824.95 
PRA-43081 Hi speed 2K serial board $188.95 
PRA-43080 Extra ribbons pkg. of 2. . $9.95 


INEXPENSIVE PRINTERS - Epson 
MX-7O0 80 miumn, 80 CPS, 5 £ 7 dat matriz, adjustahle 
tractor feed, & graphics 
PRM-27079 List $459 ..... $399.96 


MX-80 5t column, RO CPS, be-divectional/legic seeking 
printing, 8 x 9 dot mariz, odjustable traster feed. & 64 
graphics characters 

PRM-27080 List 3646 .- -.-. . $468.55 


MX-BOFT same as MX-80 with fection feed added, 
PRM-27082 Lit $745 .. 9559.95 


MX-100 132 column, correspondences quality, graphics, 
up ty 15" paper, fretin fevd & adjustable tractor feed, 8 x 5 
ai mualrix, PS, 


PRM-27100 List $945 $759.05 
PRA-27084 Serial interface T £69.06 
PRA-27088 Serial inif & 2K buffer .. $144.95 
PRA-27081 Apple card P'FFAR BOB * $74.95 
PRA-27082 Apple cable... $22.95 
PRA-27086 IEEE 488 card i: »-» $62.05 
PRA-27087 TRS-30 cable . . -, 832.06 
PRA-27085 Graftrax I 2a orsa O60 
PRA-27083 Extra ribbon RA 814.886 


Modems 


SMARTMODEM - Hayes 

Saphístíroted direct-connect aulo-arawer/auto-dial modem. 
Iouch-tóne or paise dialing, RS-232C interface. programmable 
IOM-8400A Smartmodem ......... $249.95 
IOK-1800A Hayes Chronograph .. $199.95 


CAT MODEMS - Novation 


CAT 3090 dead, acoustic, angwer/orginate 
IOM-5200A List $189.96 ..,....... $149.06 


D-CAT 300 baud direct connect, qnawer orginate 
IOM-5201A List $799.96 ... ....... 9168.05 


AUTO-CAT Aut answer 'arginate, direri connect 
IOM-5230A Liat 8299.95 aiaia 1 $239.95 


Apple-CAT - Novation 
Saftware selectable 12900 nr WO boud, direet cunnart, auto 
easier auio.dial, auxtdiery Jurre RSZISC arrini pori für 


printer. 
IQM-5232A Save $40.00! .... . $325.00 


| IOI-2050K Par & Ser kit ..... .... 


| mttufeW. 


16K MEMORY UPGRADE 
Add !8K of RAM ta your TRS-80, Apple, or Exidy in jurt 
We're gold thousands uf these 18E RAM 
upgrades which include the appropriate memory chips (qu 
apecifiend by the manufacturer, al! aeressary pemper 
blocks, faul proof inwiretiona, and uur } year guarantee. 
MEX-16100K TRS-80 kit á » $25.00 
MEX-16101K Apple kit... $256.00 
MEX-18102K Exidy kit , |, $265.00 


16K RAM CARD - for Apple II 
Expand vour Apple to 84K, J year tiirranty 
MEX-198500A Save $70.00)! . ... $125.05 


Z-80* CARD for APPLE 
Two compaters in one, 2-80 & 6502, more than doubles the 
puwer & petential of your Apple, includes Z40* CPU cord, 
CP M 2.2, & BASIC-8 
CPX-30800A AST .., $299.95 


B" DISK CONTROLLER 
New from Vista Compuier, single or double sided, single or 
tuube dengity, compatible with DOS 3273.3, Pascal, & CPM 
2.3, Shugart È Qume compatible 
IOD-2700A A& T 


I-tedDbLiadtedl 


2 MEGABYTES for Apple II 
Complete package urdudes, Two 8” doubledenaity duh 
drives, Vista donWedensey 8" disk controtter, endine, inver 
wupply, & caes DOS 42/43 CP/M 22, & Praca! 


compatible. 
] MegoByte Package (Ki) ...... $1495.00 


1 MegaByte Package (A & T) .... $1805.00 
2 MegaByte Package (Kít)  , . $1795.00 
2 MegnByte Package {A & T) $1995.00 


DISK DRIVES - Micro Sci 
Invpenuiw diak diwa for your Apple 


A2 Direct replacement for Apple Dish H, works With | 


Apple if cantrodler aa firt or wena drípe, 
MBM-123101 Micro Si A2 $429.95 


A4O 40 track drive for Apple ft. Improud sarnge 
vegpavíty und a aver Apple Brand drwa requires 
Mtern Sec controller, 

IOD.2340A Micro Sci A40 8399.95 


ATO 70 track dave for 
rapacity and three limes faster than Apple Brand drivi. 
requires Mim Sei retirallen 

IOD-2370A Micra Sef A?0 $499.05 


Micro Sei Controller Boh conirelier fur up in tiw 
Micro Sc: Adh ur ATO diek decise, IIS 3:3, 3.3. Priueert and 
Z0 Sft Carel eurapnithle. inctudes pdilli y disk and 40. 70 


track pateh, 
IOD-2300A Micra Sei controller ,., | $95.44) 


VISION 80 - Vista Computer 
MO column y 24 Nav wien rand fn? Apply H, 128 ASCH 
characters upper uri] korr veme D. Mi ot mal ete adh 3 dui 
descendera, standard data halo terminal owim cules, 
CPM Paul & Forimnu compül(hle, §0' fat Hs 
$3785 .{H) 


[OV-2400A Vista Vision J0 


AIO, ASIO, APIO - 8.8.M. 
Purellot & aerial interface for your Apple (see Byte pg IU 


$139.08 

IOI-2050A Pur& Ser A& T ....... $168.96 
[O1-2052K Serial hit ...... ~ = a.» $88.86 

| I01-2052A Seria] ART ,............ $988.86 
IOI-2054K Parallel kit ..... .. . $89.95 
IOI-2054A Paralle! A & T B * Beta $59.95 


CPS MULTICARD - Mtn. Computer 
Th me carda o une! Reel mme elorke calendar. serial interface 
È ourallel interfere ull un ye cerd 
IOX-2300A A&7T 3192.95 


Circle 200 on (nquiry card. 


$4BB.95 


Apple ti Twiee the storage | 


2-80 STARTER KIT - SD Systems 
Cumplete Z980 mécrocdeiputer with HAM, ROM, 1'O, 
keyboard, display, kindige aren, manual, & workbaaf 
CPS-30100K ZEIT .. .. $299.95 
CPS-30100A A & 7 . $468.95 


SYM-] - Synertek Systems 
Singde duard computer with Ruf RAM, AK of ROM, keypa, 
LED display, ma & vossite infreface un board 

CPK-50020A AA T ' 3249.95 


-———— 


VIC 20 - Commodore 
Complete personal cunputer tilh 5X RAM, full oor, 82 doy 
krvihutri, 4 dual qesiubinunction keys, serial porta, cautio 
port, impete ideo outjurt (ronnecta i nadar color TV 
att), BASIC language, & sparso part. 
COM-VIC20 ViC-20 . .. 


Under $300.00 
PERSONAL COMPUTERS 


Also available from Jade - Call far Price and Info 
AIM-65, Altos, Apple II, Atari, 
Commodore, California Computer Sys | 

Hewlett-Packard, Intersystems 
Jade, NEC, Novell, SD Systems 
SYM-1, Xerox, and more... 


Video Monitors 


HI-RES 12" GREEN - Zenith 


13 ME bandusdih, 700 fines/inch, Bal green phosplur, 
aatichahte 40 or BO coluamia, amall, Gghtanedght & puctatle. 
VDM-201201 List price $150.00 ., $118.98 


12" GREEN SCREEN - NEC 
230 MHz. P3! phosphor eidem montor mith nudio, 
axcepitonally kigh ian - A fnataslir munitlur at a 
(rry rensanake price 


VDM-651200 Special Sale Price $199.95 


12” COLOR MONITOR - NEC 
Heres manitor ith awin & eculptared come 
VDC-651212 Color Manitor $479.95 


NEC-1202D RGB calor monitor . $1045, 


Leedex / Amdek 
Beasonably priced video monitors 
VDM-801210 Video 100 18" Bë wW 


$139.95 
VDM-801230 Video 100-80 12" B& W $179.95 


VDM-801250 12" Green Phospor 
VDC-801310 13" Color F. 4 
VDC-801320 Color if... - 
I0V-2300A DVM board for Appie 


$189.95 
..-. $378.95 


$895.00 
$192.95 


Video Terminals 


TELEVIDEO 910 
fratured  inéepynafor urina 


Fall 


VDT-801210 List 795.00 -- as t 8695.00 


TELEVIDEO 950 


VDT-901250 Lut $1195.00 ,..., $996.00 


AMBER SCREEN - Volker Craig 
Derachndle keyboard. amber on Mach diantar, ? x 9 dot 
matrix, (0 program function keya, 1d boy numeric pad, [2" 
ami-giare screen, 40 tà 19.900 houd, dirett curar ntr. 
Oncilingy hi-directiunal pertal puri 
VDT-351200 Lint 8795,00 À l Il 7 $645.00 


VIEWPIONT - ADDS 
Peieehatir- keyluni, seria? HSS tterfare, heud mites 
frun 140 ts 19.200, anxiiinry norit output port, 24 x BA dint cy, 


VIYT-501210 Sale Priced - .o. $6399.95 
DIALOGUE 80 - Ampex 
VDT-230080 Lust $1195.00 . $866.00 


5-100 CPU Boards 


THE BIG Z* - Jade 
2 ur J MH sutichable 280° CPU with serial FO, 
excumodates 2708, 2716, nr 3742 EPROM, baud rates from 


73 te 95000 
CPU-30201K Ki... . . . $198.06 
CPU-30201A A&T.. .. $189.95 


CPU-30200B Bare board .., -. |... 835.00 


2810 Z-80° CPU - Cal Comp Sys 
3 SMH: Z80A* CPU with RS-232C serial 1/0 port and on 
funn MOSS 2-3 moniter PROM, front panel compatible 
CPU-30400A A & T hb PHO tee TT $269.85 


CB-2 2-80 CPU = S.S.M. 
dor 4 MHz 280 CPU board with provision for up to 8K of 
KOM of 4K of RAM on board, extended addressing, IEEE 
54800, front panel compatitie, 
CPU-30300K Kit kbibtr -tT--- rif =x $239.05 
CPU-30300A A & T .... .......... $209.05 


S-100 PROM Boards 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer a:/regtwore 
MEM-99520K Kit . .. ......... - $189.95 
MEM-988520A AGT. ..... $249.95 


PB-1 - S.8.M. 
2708, 3718 EPROM board with budl-in programmer 
MEM-9S0510K Kit »*:wruba 64.05 | 
MEM-85510A A& T $219.96 


=? - 


PRaRB TE 


t d4*k kV dg c 


EPROM BOARD - Jade 
IOK or 32K uses 2708'a or 2716's, IR boundary 
MEM-16230K Kil ......... ..-..- ,.. 878.95 
MEM-18230A A& T...... .. .... $119.98 


S-100 Video Boards 


VH-3 - 8.5.M. 
Mit characters x $4 lines expandoble to &0 x 48 for a full page 
uf text, upper & louer eaae, 256 aser defined symbols, 160 x 
{92 graphics matrix, memory mapped, has hey board 
wipe 

IOV-1095K 4 MHz Rit -41 4 F3: $349.95 
IOV-1095A 4 MHz A&T .. .... $439.95 
IOV-1096K 8D x 48 upgrade MESTER, $39.95 


YDB-8024 - SD Systems 
HD 3 24 E/O mapped viteo board with keyboard 1/0, and 
nahuri PIDA”, 


IOV-1020A A&T . 
VIDEO BOARD - S.S.M. 


fid characters x if limes, £28 x 48 matrix far graphice, full 

upper lmver ease ASCH character set, numbers, symbols, | 
and areek letters, nurmal: reverso; blinking video, S-100. 
ION (061K Kit E Uie- 8 is k wa $149.95 
IOV-1051A AGT iis cee eee $219.95 
IOV-1051BR. Bare duard 2o, $34.95 


S-100 Motherboards 


ISO-BUS - Jade 
Silent, simple, and on sale. a better motherboard 

& Stot BW" x FH") 
MBS-081B Bare board .. -e -4 .-«» $198.95 
MBS-061K Kil ii -2-«-2- = eL. 889.95 
MBS-061AÀ A&T.., $59 8.44459 of $49.95 

| 12 Sioi (D" x ah”) 
| MBS-121B Bare board 0o. « 929.95 


.. $459.95 


-yepi * ama 


MBS-121K^ Kit Éo€5144 € b^ V RR $89.95 
MBS-121A AGT .....  --..-. . $88.95 
18 Stoi (1415* x 8%") 

MBS-181B Bare board ...... ea | $49.95 
MBS-18IK Kit ............... . ... . 888.95 
MBS-181A 4 4 7 ) ese o o. $130.96 


4 MHr mak purt 
addressing, ISK bank selectable, PHANTOM fine allows 


MEM-64400A AGT us. 


4 MHz IEK static HAM board, IEBE S-100, bank selectable, 
Phantom capability, addressable in 4K blocks, "dizahleabte" 
in 1 K segments. extended adiressing, low power 
MEM-I6ITIA A&T a mtap- 8355 


| [01-1045A A & T ... ..... 


S-100 RAM Boards 
MEMORY BANK - Jade 


4 Mz, 5-100, bunk ueleciable, expandable from 16K to 64K 


MEM-us730B Bare Board (5. $49.98 
MEM-99730K Kit no RAM Tattiess $199.96 


MEM-32731K 32K Kit . . ..... .. $239.96 
MEM-BATS33K 64K Kit.. ea. $279.95 
Assembled & Tested 22525555, B60 850.00 


64K RAM - Calif Computer Sys 
bank byte selectable, extended 


memory overlay, SUR) 280 7 front panel compatible, 
MEM-84565A A & T $»i59«-8e*blbkeb»t $576.00 


64K STATIC RAM - Mem Merchant 
FAK atatic 8-100 RAM cord. 46K banka, up to SM Hz 
$789.95 


32K STATIC RAM - Jade 
2nr d MHz expandable static RAM board uses 2114's 
MEM-18151K 16K 4 MHz kit ,.. $169.95 
MEM-32151K 32K 4 MHz kit ,, 8299.06 
Assemhled & tested ; add $50.00 


apar- 


16K STATIC RAM - Mem Merchant 


8164.95 


S-100 Disk Controllers 


DOUBLE-D - Jade 
Deuble densus controller wilh the inside track, an-beard Z- 
R0A*, printer pori, TREE 5-100, van function on on 
interrupt driven buss 

IOD-1200K Kr ,. 2 
{OD-1200A AT . ive ,, $376.00 
IOD-1200B Bareboard  .... , , 455.95 


DOUBLE DENSITY - Cal Comp Sys 
6%" and 8" dish controller, aingle or double density, with 
an-hoard boot fuuder ROM, and free CP/M 3.2* unit 
manual set. 

IOD-1300A A £1... P 


S-100 I/O Boards 


- .»-a.aac $290.95 


S.P.1.C. n Jade 
Uur neu EO card with 2 SIO's, 4 CTC's, and 1 PIO 
IOl-1045K 2 CTC's, 1 SIO, 1 PIO $179.96 
P $238.95 
101-1046K 4CTC's, 2 Si0%, 1 PIO $219.95 
IOIl-1046A AGT . . .-.. 5200.95 
101-1045B Bare board ws manual ,,. $49.95 


1/0-4 - S.S.M. 
2 arrini O poris glue 2 parajisi I/O pnria 
I01-1010K Kít ait ! ek sa- wes $179.95 
101-1010A A & T * , 4 
IOI-1010B Bare board 


S-100 Mainframes 


MAINFRAME - Cal Comp Sya 
12 alut S100 mainframe with 20 amp peer supply 
ENC-112105 Kit .,...... a -.-.-- $320.95 
ENC-112106 A&T "MEME - $399.95 


EPROM ERASER - Spectronics 
Utttaasiet EPROM erisers 


XME-3100A Wilh out timer $69.50 
XME-3101 With timer al nde) s $94.50 
XME-3200 Economy Model .,. $30.95 | 


Circle 200 on Inquiry card. 


E D Fs 


FREE 1982 CATALOG 


4 END-000428 Kit w/2 DT-Hs 


$249.95 | 
we me wwe thd $35.00 1 


Computer 
Products 


Just circle our reader service number on the 
information request card located near the index. 


Handsome metal cabinet with proportionally 
balanced air flow system * Rugged dual drive 
power aupply e Power cable kit « Power awitch, 
line cord, fuse holder, cooling fan * Never-Mar 
rubber feet è All necessary hardware to mount 2- 
4” disk drives, power supply, and fan © Does not 
include signal cable 


Dual &" Subassembiy Cabinet 
END-000420 Bare cabinet 
END-000421 Cabinet kit "T" 
END-000431 AĞ T n, ... 


$59.95 
$225.00 
$358.95 


8" Disk Drive Subsystems 
Single Sided, Double Density 
END-000423 Kit w/2 FDI00-8Ds . 9924.95 
END-000424 A £ T w/2 FDIO)-8Ds $1124.95 
END-000433 Kit w/2 SA-80I Ra .., $999.95 
END-000434 A & T w/2 SA-801 Rs 31195.00 


a" Disk Drive Subsysiems 
Double Sided, Double Density 
$1224.95 
END-000427 A & T w/3 DT-8s $1424.96 
END-000446 Ki! w/2 SA.851Hs $1295.00 
END-(44437 A & T w/2 SA-BSI Es $1495.00 


514” Disk Drives 


Shugart SA400L sngi- sided dht-density 40 track 
MSM-104000 . $234.95 a 2 for $224.95 en 


Shugart SA4850 dbi-uided dbl-density 70 track 
MSM-104500 . $14995ea 2 for $329.85 ca 


Qume DT-5 dhi-sided dhidensity HO track 
MSM-750050 , 435095 enu 2 for $349.95 ca 
MPI B-51 angi-sided dból-density 40 trach 
MSM-155100 . $234.95 ea 2 for $224.95 en 
MPI B-52 dbl-sided dbl-density 40 track 
MSM-155200 . $344.95ea 2 for $334.95 en 
MP! B-91 anglaided dbl-density 77 trogh 
MSM-155300 $369.95 ea 2 for $359.95 en 


MP! B-92 cbi-sided dhi-density 77 track 
MSM-155400 ,, $469.95 ea 


8” Disk Drives 


Shugart SAS801R single-sided dauble-density 
MSF-10801R $30495ea 2 for $389.95 en 


Shugart SA851R double-sided double-dennity 
MSF-10851R .. $554.95 ea 2 for $529.95 ea 
Qume DT-8 double-sided double-denaity 
MSF-750080 . $524.95en 2 for $400,095 ea 
Siemens FDD 100-8 snglsided dbi-dénaity 
MSF-201 120 6384,95 en 
coc c ———————3À————— ———5 


BUS PROBE - Jade 
SHO diagenetic onalyrer board. dynamic waeal disploy uj 
off 96 IEKE S. HN) signals, arts in real lee anulya nf faulty 
hardware gad woftunre 


F}: 


TSXx-200B Bare Hoard v Y autre $59.95 
TSX-200K Kit k a Itt $1 19.95 
TSX-200A A & T si. cont $149.95 


2 fur $459.95 en 


2 for $349.96 en | 


SD Systems ExpandoRAM III 


200 


Single User System 


SAC 200, AIK Ex partdostAM TH. Versafloppy HH, CP M22 


$1095.00 


4 MHz ZADA CPU, 64K RAM, serial 1/0 port, 
parallel 17/0 port, dauble-density disk controller, 


CP/M 2.2 disk and manuals, system monitar, 


cantrol and diagnostic software. 


Add $100.00 for upgrade ta ExpandoRAM HI64K | 


r'expandable to 258K) 
-All boards are assembled and tested- 


SBC-200 


2 or 4 MHz single board computer 


4 m" nm THRTREHEHTUTE 
e 8-100 bus compatible e Powerful MHz 280A 
CPU € Synchronous ‘asynchronous serial 1/0 
port with RS-232 interface and software 
programmable baud rates up to 9600 baud e 
Porallel input and parallel output port © Four 
channel counter/limer * Fourmaskable, vectored 
interrupt inputs and a non-maskable interrupt © 
IK of on-board RAM * Up to AZK of on-hoard 
HOM * System monitor PROM included 

"The SRC 200 is un excellent CPU boord ta base a 
mirrocomputer system around. With on-board 
KAM. ROM. and 1/0, the SBC-200 allowa you to 
build a powerful three buard system that has the 
same fealures found in most five-hourd 
microvomputera, The SBC-200 is compatible with 
both single-user and multi-user systems, 


CPU-20200A A & T with monitor $290.95 


Versafloppy II 
5A & B” double density controller 
2 — M me 


or sarge d a; 
M ^s m^ d Le. i = iA 


e s]100 hus compatible e TAM 1740 compatible 
aoft sectored format è Controls single and double- 
sided drives, single or double density, ^A" and a” 
drivesin any cumbination of four simultaneously 
e Drive select nnd side select circuitry € Analog 
phase-locked loop data seperalor © Vectored 
interrupt operation optional e Standard CP/M 2.2 
disk operating © Control/diagnostie software 
PROM included 

The Versafloppy H is faster, more stable and 
more tolerant of hit shift and "jitter" than mosi 
| controllers, All control and diagnostic software 
included. 


IOD-1160A AST ... o0. 8359.95 
For CP M 2.2 and manual set add ... $99.95 


*b * 


RAM $879.95 


ExpandoRAM III | 
64K to 256K expandable RAM board 


| ye 


CENE ZONE MEE m m 
t y z QN m. 
| Mii" bris. "T 
De ew | T 
A -——— SPI 


SD Sysiems has duplicated the famous 
reliability of their ExpandoRAM | and II boards 
in the new ExpandoRAM ITI, a hoard capable of 
containing 256K uf high speed RAM. Utilizing the 
new 64K x | dymanie RAM chips, you can 


configure a memory of 84K, 12RK. 192K, or 256K, | 


all on one S-N) board. Memory address decoding 
in done by a programmed bipolar ROM so that the 


memory map may be dip-switeh ennfigured to | 


work with either COSMOS "MPM type systems nr 
with OASIS-tvpe systems. 


Extensive applientian notes concerning how ta | 


operate the ExpandsKAM [Tl with Cromemco, 
[ntersystems, und other popular 4 MHz Z80 
ayslems are contained in the manual. 


MEM-85(Ki4A 64K A & T EEE 
MEM-G5128A I2AKA&T ' 


$495.10) 
$839.95 


MEM-65192A 929K AET . $789.95 
MEM-83258A 258K AGT , 8879.95 


ExpandoRAM II 
18K to 64K expandable RAM board 
"IPTE — ene: 


E —— i 
heme s NEC ONES NN NN 


B ul DÀ DI D 


"t à — al 


e S-[00 bus compatible e Up ta 4ME operation 9 
Expandable from 16K to 64K * Uses 16x 1 4116 
memory chips ¢ Page mode operation allaws up to 
R memory boards on the bus * Phantom output 
dixuble è Invisible un-board refresh 

The ExpandyKAM ll is compatible with most S- 

uD CPUs When other SD System’ series [I 
buurds are combined with the ExpandoRAM II, 
they create a microcomputer system with 
excepuonal capabilities and features. 


MEM-1686830A IGKA&T ....... 
MEM-32831A 32K A & T 
MEM-48632A 44K AGT . 
MEM-64633A 64K A & T 


PROM-100 


Versatile EPROM Programmer 


e N-AM bus compatible © Programa 7708, 275, 
2716, 2742, 2516 EP ROMS © DIP switch selection 
of EPROM type. © 25 VDC programming pulse 
generaled un-hoard * Very Fist programming nnd 
verification è Zero insertion forper wke, 9 
Programming software ineluded an 4" diskette 


MEM-99520K Kilu safiware $180.93 
MEM-99520A A& T à software 


$241.95 ! 


- » i 
Multi-User System 
SHC-200, 256K KeponduRAM IN, Versafloppy H. MPC4 

COSMOS Multi User Operating Systvin, C HASIC H 


$1995.00 


Two Z-ROA CPUs (4 MHz), 256K RAM, 5serial I/O 
ports with independently programmable laud 
rates and vectored interrupts, parallel input part, 
parallel output port, 8 counter timer channels, 
real time clock, single and double sided single or 
deuhle density disk controller for 54" and R“ 
drives, up to 36K of on-board ROM, CP,M 2.2 | 
compatible COSMOS interrupt driven mulli-user 

disk operating nystem, allows up to R users (o run 
independent jobs concurrently, C BASIC Il, 
control and diagnostic software in PROM 
included. 

-All boards are assembled and tested- 


MPC-4 


Intelligent communications interface 


Ma Se WT. — p E 

® Four buffered aerial LO poris e Opn-honrd Z 
ROA processor © Four CTC channels » 
Independently programmable baud rates e 
Vectored interrupt capability e Up to 4K of om 
hoard PROM © Up to 2K ofun-board RAM à On. 
board firmware 

This is not just another four-port serial | 
170 board! The on-board processur and firmware 
provide sufficient intelligence ia allow the MPU 4 | 
to handle Lime consuming | O tasks, rather than 
loading down your CPU, To increase overull 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware con be modified ta make 
the board. SOIC or BISYNC compatible. In | 
combination with Sis COSMOS operating | 
system (which is included with the MFC-4), this 
hoard makes a perfect building block for n multi- 
user system. 


101-1504A A & T with COSMOS .. $495.00 


ii Place Orders Toll Free 


Continental U.S. Inside California 
| 800-421-5500 800-262-1710 


For Technical [nguires ar Cuxtimer Servire catt: 


213-973-7707 


Computer Products 


4901 W. Rosecrans, Hawthorne, Ca 980230 
TEHMS uf SALE: 


Y 
- JA CR EZ 
i 


Cash, checks, reeda cana, m 


l'urchase Orders from qualified Firms and institutions 

Minimum Order 615.00. Callfrrnia residents ndd 8% 

tux. Minimum shipping & hallini chang #100 
Pricing & availihility euliperi in chünge 


Circle 201 on inquiry card 


THE WAVE MATE " ZZEZ£7 - (SBC)" is 
the STATE-OF-THE-ART Single Board Computer. 
Never before has there been so much technology 
contained on ONLY ONE Single Board — 


| TW t uy [pons E KE 


= ja : E P 
—— , | |] | 
| 


he i JE, 


Standard size 8 x 10.7 inches 


COMPARE THESE FEATURES: , THE WAVE MATE ENHANCED C-BIOS PROVIDES SEVERAL 

` ZU ect E a POWERFUL ADDITIONS TO THE INDUSTRY STANDARD 
yte with bank select , L . 

9 Single/Double density floppy disk controller for both 5*4 inch and 8 inch drives OVERATINTG SVETEM, THESE ABE AS FOES 

9 DMA floppy disk operation with optional high speed RAM track buffer 9 Optimized disk track interlacing 

9 General purpose external DMA VO . 9 Full disk track buffering 

9 2 serial ports with transmission rates to 38.4 K baud with optional DMA operation © Keyboard type-ahead 

* Centronics printer port with optional DMA operation 9 Optional multi-user operation 

€ Hard disk interface with optional DMA operation 9 Disk write verification 

€ Vectored interrupts i 9 Real time clock 


€ Real time clock 9 Various soit sectored mini floppy diskette formats 
9 5 volts only ; 


single quantity 
price includes 
WAVE MATE'S 
enhanced C-BIOS. 


The Wave Mate "BULLET," fast, compact and powerful, is a 
completely integrated Z-80A, CP/M based microcomputer 
system packed in an attractive dual mini floppy drive 

enclosure. Connect any serial terminal and Centronics | 
compatible printer and you are in business with an 
unbeatable PRICE /PERFORMANCE ratio. 


WAVE MATE INC. 


DISTRIBUTED 
BY: 


Circle 65 on inquiry card. 


WAVE MATE INTERNATIONAL 


159, chée de Vleurgat 4738 156th Street 
1050 Brussels, Belgium Lawndale, Calif, 30260 


Tel.: (02) 649 10 70 Telex: 24050 (213) 679-9001 


DEALER, OEM & INTERNATIONAL INQUIRIES WELCOME 


California Digital 


Sixteen Bit Memory 


February Price ‘850 
30% Price Reduction 


Uit ther ew Miguch) 6347/2167 pam clip, the arg B4 hw fhe mem 
curren) dechnepniny acatlatile Ig 32H00 ciency prediri 

24 bí! cxieniled addressing, Har 18 bii dots paths iret with 18 bi) Pe 
quya: and ocknosludge mic ihla unigoe hoard complately camputublye 
mith abe (REE Qh FA) Quse sanige 


The S de 64 hag beun cugitirergd ic mige gach IAK sequent of goer 
15 be bank sulecidhiy supporting rrmuliiuaer evsiviied. Aher delent~ 
p loaturti allow the nerd tb fully bdtegree with all current hamki 
een scelus immeliisg Ceonuex ani erui eg Gperbies with 
all 16 but Meere lnchuduig Seattle Kompier, Tocmar and Lomas. 
Designed lar WALA operati at etch fi macimk ite orcum oF L0 Mih. 
Mandy puwdr consurmplinn (ues 1han one P. 
To add 19 the (oped Indagrily of ihe product, naci baare de dibivotos 15 
uiténglvo high Lanigunrutu pe bupneim aed ins proceiurgs. CAT. -580d 


California Digital 


| STATIC °64 


GREEN PHOSPHOR MONITOR 


bilis Zenith ted Se monitor feMurvs 
& green phosphor tube alon ith 15 
MHz tnnde fh. T ce 
Switch salectuble for 40 and BE character 
per iine screen formats. 

Accepts compusite video and te fully con- 
patable with 8&0 column Apply cards. 

VDM-i121 20 1ba. 


PTT TTE TITLE] 
RELIABILITY OF STATIC ... PRICE OF DYNAMIC  — 


i 3101 


Display 
Terminal 


IBM Direct Price ‘139: 
California Digital — 


ACCESSORIES FOR THE 3x4 | 
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“A COMPUTER 


CALI FOR MIA COMPUTER XY 3TE NS 
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EPSONMXSO NEC PC-8023A 


*450 
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PRINTERS 
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PüRNBOAUOG $415 
PRESXLAIOP 3y 
HRE SEXI G 

PR 45b jzu 
PEABSDÍ 1205 
PRAI $0 
Pitot 
Phrase 
PRG 

PRO] $46 

PRIN Oye 
PRIME 

PRP IDO 
bPHPSDD 


NEC/ Bellum d 
SEC 5a 16K 
TEC! armi. 
Chihaia Su 

Ch ital 2 82 
Chit 31 
Tlebiityqo GEN 
Penau ine. ai 
Tex. ine H1GC 
Cemmirontge TW 
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Cart len 7 3 
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PONISI Ons 3585 
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305 
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SYSTEMS 


Ss i 


t= -rA 


HP 85 COMPUTER| 


HEWLETT 
PACKARD 


BELOW OUR COST 


price 


VIDEO TERMINALS 


ADDS Vimwpaint 


ADDS Regent 25 numeric cluster 
ADDS Regent 10 25th aetolus Hine 
ADDS Regent 40 limited graphics 
ADDS Regent £0 Moch monde 
Ampex Dinlouge AÖ lwo page, detatch 


Digital Equipment VT-100 
Digital Equipment VT-132 


IBM 3101-10 character made green 


(HM 3101-26 block mode 
Visual 700 

Televideo D10C (new) 
"CTalevideo H812C 
Televideo D2OC 


Tolevideo 9300 cytatahabls keybd. 


Zenith 2-15 


EPROM ERASER 
Uira VRoI Preducts 


DIALOGUE 80 
REDUCED PRICE 


VDT-RVP 
VDT-R315 
VDT-R30 
VD'T-R40 
VDT-R60 
VDT-D80 
VDT-Vi0D 
YDT-V132 
VDT-3101 
VDT-31013 
VDr-V200 
VDT-T810 
VDT-TV1? 
VOT-T9 20 
VDT-T050 
YDT-2-19 
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VIDEO MONITORS 


BMC K6-12£ 20 MHz 

P31 green phesphar *168 
NEC gm. 1201 &.—— 1189 
Zenith gm ZVM121 .... 118 
BMC cor compost — 339 
Zenkh cele 13" — — — 385 
NEC RGB 1202DH .— B35 
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Rotron Muffin Fan 


100 
& 1000 


$ 77 5 e 
10,50 

115 VAC. 7 Waitg WAI 

Factory Iresh Muffin fang 


NOT pull-cota. EMF-4M 


TOLL FREE ORDER LINE 
'800.421-5041 
TECHNICAL & CALIFORNIA 
2 i. 3679- 9001 


9310 325-5212 


m 65 


UVP ME. 


All merchandise sold by Cullfornia Digital in pramium orode 
Shipping: First five ptem $2.00; tach dduiliameal aibi 2,40 
Foreign orders 10% shipping: Excess Will ne rahindei 
California residents add [^ Siis tay, CUD i didia parga, 
Open accountg extendi to Faite glipored educatio) inetitgs 
(tons and companies Wilh a "rong DA à rabian" 
Warehouge: 15600 indiema dy. — Vibslhioràa bp spicinigssh 


Circle 66 on inguinry card. 


Al Dicital 


Post Office Box 3097 B e Torrance, California 30503 
DISKETTES | MEMORY 


FAEE PLASTIC LIBRARY CASE INCLUDED WITK 
THE PURCHASE OF EVERY BOX OF [NSKETTES 64K DYNAMIC 16K STATIC 
sg 95 +4 3 95 
a a 


2455: lm | 


16K DYNAMIC | 2716 EPROM 
Netw iiy il rcs lar taltfurnia Oleka by una s 


NEW | 
OLIVETTI 801 $995 
Eight Inch Disk Drive 

TWO TE 


* OLIVETTI 801 
| x OLIVETTI 802/851 


SHUGART 801 /R 
SHUGART 851/R double | 525 ES 


QUME DATA TRACK 8 | double | 525 | 495 [475 


* The 8" Otverm dives are aprox. 2" wider than the Shugarts. 


nt ian La app E Pme en "E i ‘ s2. 10 $4 95 
ikarun, Tuo Ups ETCmAd iners D eh tag 
betta ta wmatalae tare aliis à pel eri char 4116 10011.85 |100.*450 1K.*4.00 


Aged wl «(mcns 8 pn ambe lbs er: LL an beara 
a a: en oh gan 


plapo pura iit rcr mier OF Eins sae Hn - 
| Ten bazes 2275 Dae tunderd beres ‘71.50 [55 s 


CEA ee m ERR uie 


Boh 7——— 514" DISKETTES 2732 EPROM 
WITH LIBRARY CASE S A L E $7 95 


$ a 
m6. es STATIC 


" Ybur Choice 


se [9 | 309 [0s 
double | 425 | 419 
single 395 | 385 | 


SCOTCH Cu. ait 100+ Tt 
| MEMOREX 21L03 1% TEL EL EM. Five Inch Disk Drives 
: ?1)4 — 30na. PET “75 2.50 99 BAS 
| ijj VERBATIM 4D4-i J&Una, Lao — 4.13 4.ü0 3.75 OLIVETTI 501/400 
oll Sector 10 Sector 16 Sector 4044-3 350na. 1.05 — 4.55 4.50 4.25 


OLIVETTI 502/451 
Upon request, all drives are supplied with power 


E PE C Vi connectors and one manual per order. 


2 50Ttz. B pdd $50.00 drive. 
2708  4ü0üs. d, 35 3.30 9.46 3,00 liam = d - 


VERBATIM 52501 | 525-10 | NA 
DYSAN 104/1 | 107/1 ur YG ri-voi — B.50 — 7.98  T.d5  Y.25 
3732  Intel/i'itac, 7.05 T,5Q TOU — 8.85 


Singie Side Double Density 253?  l'exas ings 12. 8^. 11,50 10.00 9.50 


DYSAN [104/10 |107/10| WA [4500] Amman A Re 


Double Side Double Density j — $ 
vase [azan c | Eight Inch Subsystem 


YET 104/2D ina | 49.50 | direct connect Tu ES Two Olivetti 801 disk drives with power supply, 4" exhaust fan 


81186 — lük 24 pin 1.95 7.50 8,55 8.43 
2107/5107 20 pin 11.05 10.75 8.05  P.25 


scorn [7440 [744-10 [744-16 [2658 
Co 
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Mingle Sde singh Density Single Side Onuble Density me mm TS AMT pem di A Yid t hes ‘Tae Leth Wih lew Ay emmy ite | Same as ative Sut with: 
Pe ka hth ee CENE RR qnum 
have Fe be Ho dy or mor Hg ms " Peg Aa SN Jira Gan Shugad 8010 MSD28U1 "1195 Givet ez CAL28Q2. 1256 
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an ee eb ‘3740/20 dy r Án YIDV m ap d$, 83 an 


PLEASE PHONE FOR "A PRICING. 


CONNECTORS — e 
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CAL-M18 


T - T - + 
TOLL FREE ORDER LINE 
All merchuandiac sold by California Digital is premium ered ( 00 421-5041 
Shipping: First five pounds $2.1; cam spe cif $4 8S ) 
Forum orders 10% shipping, Exeess he refund peel 
California rusidents add 6% alea tax. COD's discouraged. TECHNICAL & CALIFORNIA 
Open amm n rx! imibuci 16 qtale supported edic ronal in atii : l 
ttens and comipanies with a "Strong Dun & Bradaireri (2 1 3679-9001 
T. manran aii | eon Inglownad Hivd. — Visitors iy inpaimtmint r 


Circle 66 on Inquiry card. TWX 910 325-6212 


OPEN FRAME POWER SUPPLIES 


DISK POWER SUPPLIES 
PRIAM—SHUGART— CENTURY —MICROPOLIS 
SHUGART — SIEMANS — MPI 5X" 
| [esve sa [|«12ve.sa| — —  (luss0 [3350 


15381 CHEMICAL LANE * HUNTINGTON BEACH, CA 92649 | 5975 eet iS ae 6.28 


* (774) 891-2677 * 

TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges — 15% Restocking Fee 
Please allow personal check to clear before shipment 


BREAK THE COST BARRIER! HERE'S WHAT YOU GET! 


SHUGART — SIEMANS — CDC 8” 

HVE IS [SVE-SR [E UE [525 

*5VG 2A | 5v €.5A 
Us-162 [85 


*5V & 2A. |+12V & 4A |-- 12V & 4A 


If you can beat these 
prices we will be truly 
amazed, OEM's at 500 
lot pay more than this. 
Catl or write for full 
E sheets. 


® 4MHZ CPU with 2 Programmable 
by pa Fy 4r ME ep I fa oy Serial Ports and 3 8 Bit Parallel Ports 
* 64K Dynamic Ram Card with 8 
YOU CAN BUY A COMPLETE Extended Address Lines and 1.0. Port 
S-100 12 SLOT 40 Bank Select 
COMPUTER SYSTEM e 8" and 5" Double Density Double Sided 
(less drives and terminal) FOR ONLY Disk Controller 


e S1-MOD 30 Amp Integrated Power 


Supply with Regulated Power for Four 
/5 8" or 5" Floppy Drives 
E 


Attractive Metal Cabinet Similar to 
Assembled and Tested! 


FEATURES] 
TERMINAL S-1 00-8 


INCLUDING CP/M 2.2? 
AND WORDSTAR® 


Feather Touch Capacitance Keyboard 


60 Key Standard ASCII 
PLUS + Hex Keypad WITH: 8” SS/DD Drives Only $2850.00 
PLUS + 8 Special Function Keys 514” SS/DD Drives Only $2700.00 


PLUS + 20 Screen Editing Keys 


SOROC Type Screen Attribute Set 


CALL FOR 
QUOTE ON 
DIFFERENT DRIVE 


^ 
COMPUTER || — OPTIONS 


Half Intensity 


^ 
e 8 Slot 5-100 — 


e 64K Dynamic Ram 
| © 4MHZ Z-80 
* Double Density Disk Á 


Controller 
* Programmable Baud Rate 


e Programmable Keyboard Set m 
® Serial Printer Port (150-19.2K) 


WORDSTAR is a TM of Micropro Inc. - CP/M 2.2 is a TM of Digital Research lnc. 
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PRINTERS 


C-ITOH 
PROWRITER $625.00 
C-ITOH Comet | 

9 x 7 Dot Matrix .,.$450.00 
C-ITOH Comet Il. . .$810.00 
132 Column Printer 

9 x7 Dot Matrix 


Anadex 9501 ....$1,235.00 
Graphic Printer 


Shugart 801's — $395.00 
Shugart 851's $575.00 
Qume DT-8's $540.00 
Shugart 400's $255.00 
Tandom 5!4 — $255.00 
Qume DT5 5% — $350.00 
DSDD 48TPI 


TERMINALS 


Televideo 910 — $575.00 
Televideo 912C — $665.00 
Televideo 920C — $720.00 
Televideo 950 — $950.00 
Ampex Dialog 80—$895.00 
Hazeltine Esprit — $690.00 
Zenith Z19 — $725.00 


Ey 
! PRODUCTS ER 


CPU Serial Cable — $30.00 
280 CPU — $250.00 
DP Dsk Cont - $275.00 
DP 64K — $400.00 
« 32K (Kit) — $250.00 
Z-B0A —$6.95 | 
Z-80A SUPPORT 
CTC — $6.55 


SIO — $25.50 
PIO — $6.50 


2116— $556.75 
2708— 33.95 
4116— $2.50 
2114— 532.75 


Zenith ee ee Ne MICRO Bill * xk x! 


data systems 


CALL 
FOR PRICES |* 


Circle 389 on inquiry card. 


MICRO 


SALES 
EAST 


11 EDISON DRIVE + NEW LENOX + ILLINOIS 50451 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815-485-4002) + 8:00 a.m. to 6:30 p.m. 
TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
$5.00 Processing and Handling added to cach order PLUS 
Shipping Charges. Please allow personal check to clear before shipment. 
15% Restocking Charge 


California 
Computer 
systems 


| * 2810 CPU 


Only — $250.00 
e 2422 Dsk Cont 


Only — $319.00 
2065C 64K 


Only — $510.00 
2200A Mainframe 
Only — $349.00 
CCS Apple Boards 
Call for prices 


* SPECIAL + SPECIAL # SPECIAL * 
e CCS 2200 System 
Tested and Assembled 
EN Only — $1,600.00 
MONITORS 
ZENITH VIDEO MONITOR— 
$145.00 


AMDEK MONITORS— 
AMDEK Color 1 ...$399.00 


AMDEK Video 300 .$229.00 
w/Green Screen 


HAYES MODEMS 


| SMART MODEM ....$244.00 


MICRO MODEM 100 .$349.00 
MICRO MODEM II .. .$319.00 
(For Apple Il) 


THE MICRO BILLBOARD 


DUAL DRIVE 
SUBSYSTEM 


! UU mEÉBMM 
& 
FEATURES 


Power One CP-206 

e 2-801R Shugart Drives 
Data, AC & DC Cables 
All for only $1,045.00 
2-B51R Subsystem . .$1,395.00 
2-DT 8's Subsystem . $1,295.00 
Wino Drives.........$245.00 

(Tested and Assembled) 


"wx 


Vertical Enclosures 
514 " $595.00 ....87 $1,045.00 


PMMI MODEMS 


300-450-600-710 Baud Rates 
Auto Dial Auto Answer 


$349.00 
Communication's Packages Available 


S-100-MOD (Kit). .....$199.00 


Complete S-100 12 Slot Main Frame. Ample 
system power with regulated power lor 
drives, Excellent for Subsystem or Hobby use. 
Four hours to build. [B conn,, inci., less lans) 


POWER RATING — 3Q0AÀOF + BV 
&AOF + 18V 


CCS DATA BASED 
SOFTWARE 


* AP/AR/GL/PR. Only — $450.00 
* Mail List Only — $ 69.95 
* Calendar ....Only — $ 44.50 


* | 


3e U.S. Micro Salas now open 7 days a week — 24 hours a day. * 
Now you can simply din! up your computer and get into our * 
apsciaily priced merchandise. CALL 1-815-485-4002 
BILLBOARD OPEN FROM 6:30 P.M. TIL 8:00 A.M. 


* 
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16K Memory 


74LS00 
TALSQ! 


540 


ALL MERCHANDISE 100% GUARANTEED! 


CRYSTALS 
EPROMS 32.788 KHZ 395 


4.95 


3 


{ies} 
(450ns) 
(SV) (450n8) 
(5v) (45008) 


Sm mn ma a 
RESSRAS 
LA | 
Ld 
ut 
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) L] 
NV (450m) (20005) 
8192 « 8 (SV) (45005) 


DYNAMIC RAMS 


4096 u | (250n8) 
16,384 x 1 (120n3) 
16,364 x ! (15008) 
16,384 x 1 (200n5) 
16,384 x 1 (30006) 
64,536 x 1 (200n8) 


STATIC RAMS 


(450ng) 
{450ns) 
iL Py (45008) 
{LP} (250na) 
(450ns) 
{450ns) 
{480na) 
(LP) (200ns) 
(LP) (300ns) 
(LP) (450n8) 
(55ns 
(450ns) 
(300ns) 
TMS40L44-2 (LP) (200ns) ; 35 
TMM2016 (200ns) (t60n3) CALL 
HM8118 {200ns) (15008) (120n£) CALL 


LP = LOW POWER 


99 

FF 
G3 Lad La CH God CH (A a Là (3 La L9 Ca 3 Lad 
EAEIERDLIBLLEL 


— d» GE AD 


SSSRLSSSRSSRRS 


g 
3. 
é 
9 
9 
12 
3 
3 
7 
1 


DISC CON- 


TROLLERS 
24.95 


e a 
ww 


wd 
a 
hah ah a —s oe ui 


£a 
LA 
= = DD NE 


sosREDDESBBERENRBEEHUEN 
PSEVASSSRSSSRRRSRRBRKARSE 
f ; fO as a aa , m zi 
FHTLTIITLIITLPLERLILELPIII 


mm 
nj e e ot 


- 


PERRERERERR 


F4 
ra 


: Mon. - Fri., 9 to 5; Sai., 11 to 3 


JDR MICRODEVICES, INC. 
1224 So. Bascom Ave. 
san Jose, CA 95128 
800-538-5000 © 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 
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com, 8115.95 - 


CALL US FOR VOLUME QUOTES 


April Specials 


CPU GMHZ 17.95 | 


CPU 4MHZ 
PIO AMHZ 


CPU 4-10MHZ 
MPU, CLK, RAM 
CRT CONTROLLER 
CPU 2MHZ 

CPU 3MHZ 


16 BIT CPU 
8 BIT CPU 
8/16 BIT PROC 


14 Pin Gold Wirewrap Sockets .49ea 
18 Pin Gold Wirewrap Sockets 59ea 


SUPER SPECIAL 
Hitachi HM811GLP 2048 x 8 CMOS 
Static Ham pin compatible with the 
2718 EPROM. Super low power data 
retention characteristics: 2.0 volts at 
only 50ua yes 50 microampe. 

f-3? pew. 33 pcs. 
HM6116LP-2 120ns 19.95ea 18.05ea 
HMB116LP-3 150ns 16.95ea 15.95ea 
HM6116LP-4 200ns 15.95ea 14.95ea 


STANDARD POWER RAMS 
HM6116P-2 120ns 18.95ea 17.95ea 
HM8116P-3 150ns 11.95ea 10.9583 
HM&1:!6P-4 200ns 10.9568  9,95ea 

Specials end April 30, 1982. Presse state 
"Aprili Specials when ordering. 
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CONVERTERS J4C 133 
Tagiga 


MC 1408 L8 4 95 P AO 
4395 


C221 


Can 


VISIT OUR RETAIL STORE! 
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HH 
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J ERASSRERERR SSRERRUSHVRDGE 


TERMS: For shipping include $2.00 tor UPS ground, $3.00 


lor UPS Blue Label air, $1000 minimum order 


Bay Area 


residents add Gy % sales tax. Calfornia residents add 6% 
sales fax. Via reserve the right to limit quantities and sub: 
Stitule manufacturer — Prices subjeci 1o change wilhoul 


notice. Send SASE for complete list. 


Circle 203 on inquiry card. 


2/16 EPROMS 450Ns (5v) 


ALL MERCHANDISE 100% GUARANTEED! 


Jumbo Red 1071.00 
Jumbo Grean &1 00 
Jumbo Yellow 61.00 


5082.7760 43'CC 79 


74S00 SERIES 


74874 

74565 

74586 

745112 
745113 
748114 
?45124 
745132 
748133 
748134 
748135 
748138 
749139 
745140 
7483151 
745153 
745157 
745158 
745161 
745162 


- 


EEEF TILLTAL TET 


C) Ri ut wi a ab i e ee 
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VOLTAGE REG's 


LM C3O9K 
LM3V7T 


T=TO-220 KzTO3 L=-TO-82 


745169 
748168 
745169 
748174 
748175 
745181 
745102 
745188 


TV 
CIRCUITS 


MCTXID 189 
MC1350 
MC1358 
LM380 

LM S56 

LM565 

LM741 
LM1310 
LM18D0 
LM188B9 


EPROM ERASERS 


PE-14 78.50 


PE-14T (with timer) 108.50 
PE-24T (with timer) 154.50 


ALL ARE HIGH QUALITY UNITS ENGLOSED |N 
& BLACK ANODIZED ALUMINUM ENCLOSURE. 


800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS, 


CALL JOA BEFORE YOU BUY! 
WE WILL BEAT ANY COMPETITORS’ PRICES 


LINEAR 


LM3U1V 
LM3UBV 
LM309K 
LM311 
LM3T7T 
LM317K 
LM318 
LM3J23K 
LM324 
LM337K 
LM339 
LM377 
LM380 
LM3B6V 
LM555V 
LM556 
LM555 
LMS66V 
LM557V 
LM?243 
LM/33 

| LM741V 
LM747 
LM74B8V 
LM 1310 
MC1J30V 
MC1350V 
MC1358 
LM1414 
LM145BV 
LM 1488 
LM1489 
LAA 1800) 
LM 1889 
LM39300 
LM 390gV 
LM3914 
LtA3915 
LiM3916 
T5451V 
75452V 


7905T 
T812T 
?815T 
TIT 


70058 
79124 
79LO5 
79L 12 
78115 


29 
98 
79 
88 
Hg 
» I 
-49 
39 
69 
69 
B9 


LM317K 
148 LM3234 
1.95 LM VR 
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7482809 
745301 
748373 
745374 
74S381 
748397 
FASA12 
T45471 
745472 
745474 
745482 
745570 
?*4S571 
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814.95 ea. 


CALL US FOR VOLUME QUOTES 


APPLEFAN | $69.00 


EXTRA PLUG-IN CAROS CAN 
CAUSE YOUR APPLE TO 
OVERHEAT 


ULTAA-QUIET APPLE FAN 
DRAWS COOL AIA THROUGH 
YOUA COMPUTER 


ELIMINATES DOWN TIME 
SAVES REPAIR CHARGES 
INCREASES RELIABILITY 


CLIPS ON — NO HOLES OR 
SCHEWS 


COLOR MATCHES APPLE 
LONG LIFE, LOW NOISE 


* APPLE (5 A TRADEMARK 
OF APPLE COMPUTER INC. 


TRANSISTORS 


PN2222 10/1.00 
2N2222 25 
2N2907 25 
2N3055 79 
2N3904 101.00 
2N3908 1041.00 
1N4148 (1N914) 
1N4004 


IC SOCKETS 


B pin ST 
14 pin ST 
16 pin ST 
38 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST : 
46 pin ST 48 

ST = SOLDERTAIL 


8 pin WW 
14 pin WW 
18 pin WW 
1B pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 1.49 
40 pin WW *.80 

WW = WIREWRAP 


CONNECTORS 


BRAKNESRS 5 


1-12 


1. 
1.35 


hou uh -> VE 
b o & 4 h a . 
© 


DIP SWITCHES 


4 POSITION 
5 POSITION 
8 POSITION 
7 POSITION 
B POSITION 


7400 SERIES 
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74136 
74141 
74142 
74143 
74144 
T4145 
74347 
74748 
74150 
74151 
74452 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 

74162 
74163 
74164 
74165 
74166 
74187 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 

74182 
74184 

T4185 


B e u 
"Ir 


RERRBERRIRRS 
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BRERS 


VISIT OUR RETAIL STORE! 


TEAMS: For shipping include $2 00 lor UPS Ground, $3.00 
ior UPS Blue Label Alt. $10.00 minimum order Bay Area 
residents add 61% sales tax. California residents add 6% 
gales tak We reserve the right Lo lima quantities and sub- 
siitute manufacturer. Prices subject to change wilhout 
notice. Send SASE for complete list 


HOURS: Mon. - Frl, 9 to 5; Sat. 11 tò 3 


l JDR MICRODEVICES, INC. 
y, 1224 S. Bascom Ave. 
Mee renee xf) San Jose, CA 95128 
4| | |! 800-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 © Telex 171-110 
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YOUR CHOICE = 50%-OFF SUGG. RETAIL PRICE 
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OME YEAR FACTORY WARRANTY 
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EXAMPLE 82355-5Y, SUGG. RETAIL $140.00, 50% OFF — YOUR COST $70.00 


LITRONIX Stick Display Sale 
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Circia 202 on Inquiry card. 
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P400 


741500 


Gacy! 0 bo k 
Dace 
DAC os 


3M kurar Cate 
ipn uat 


ZERO INSERTION FORCE 
LESE i Ph E? 50 


d Vue $n 7 


Mail Order: P.O. Box 17329 Irvine, CA 92713 (B00) 854-8230 
Retail 1310 B E. Edinger, Santa Ana, CA 92705 (714) 558-8B13 
542 W. Trimble. San Jose, CA 95131 (408) 946-7010 


800-854-8230 


TWX: 910-595-1565 
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Unclassified Ads 


FOR SALE: BYTE, May 1976 through May 1981 (37 nsum 
e Ki $! pule y $1) through £29 anc 937 through 
#54 (37 puey Cus — Compro, January 1978 inrowgn ht 
ly 1B) 334 asuei Comar Summer. 1979. hough 
Spang 1981 jB sues Each issue fiw $1.75 or ad of hem for 
$150 | wh pay powdge. Joe, 3503 Berkeicy PI. NE. Aibuguer 
que NM B7106. (505) 264-2344 


FOR SALE: !6«olrmn calcule phorer. Works bur Woe 
decurnentation $25 pius shappieqg (5 pounas) Hex keypad and 
display. otviousy honmemagde: 520. Fifty Tre-nare polar ROMS 
thai decode and drive exhi 5-100 signat cecuy om ZBO. No 
exteral uifeurng necessary Demrves AEMR. MWRT, SNP, 
SOUT pSYNC, INTA, WO, and pWwR $6 each Mark Dennis, 
7 Frateerwy Row, St Lows MO 53130, 1314) 721-9093 


UNCLASSIFIED POLICY: 


FOR SALE: Heath HBF alan-one microcomputer. But n 
July 196) Floppy-desk dave, 48 K programmabie memory. 
caiene interface, HOCS 2 0 DOS. Mariott and BH BASC 15 
cies of chub programas. and all documentation. 53000 value lor 
$1700. Also have Heath ET-3400 usame: EE-1401 
méroprocessor seiianstrucbon course. and hnal exam, 5195 
Wid pay shipping in US Gary Bagay. 2520 Chants Ra. . Omaha, 
NE 68147. 02] 731-1871 


FOR SALE: Oho Sorte Challenger il (Model C3-5)) wan 
three processes [6502A.. 66800, ZBDA} ana So K memory 
Doubie-nded B-4nch hopper [of 1.2. egatyres storage. CPA 
gperaung sysiem with FORTRAN and COBOL compsers 
Manuals and documentaoon mtiucked $4800 Ron Hopson, 
POB 7929 (173), Phisdeiphia. PA 1910) 


Readers who are soliciting or giving advice, or who Nave 


equipment to buy, seil or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on piain white paper, contain 75 words or less, and include complete name and 


address information, 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 


pearance in an issue of BYTE 


Please note that it may take three or four months for an ad to appear in the magazine 


BYTE's Ongoing Monitor Box 


Article # Page = Article 


Appie Panic 
Mase Command 
Dino Wars 


Oo wi a uw w= 


Computer 


Commodore 4022 Printer 
integral Data Systems’ Prism Printer 
Use Voiceprints to Analyze Speech 


The Atar Tutonal, Part ? Sound 
Build a Half-year Clock for the Calor 


Author(s] 


Holmes 
Umior 
Ciarcia 
Willtarms 
Wszola 
Srewart 
Fraser 


Barden 


The inpuvOutput Primer, Part 2: Interrupts 
and Direct Memory Access 


Leibson 


A BASIC Plotting Subroutine, Sophisticated 


Plotting wath Your MX-BO 


Breguti 


Modify Your Paper Tiger for Different 


Paper Thicknesses 
Graphics ti by Setanar, High-Resolution Hard 
Copy from a DEC writer 


Sarna 


Macero, 
Halrmes, 
Banks, 

Burgess 


Custom and Standardized Forms for the 


Microcomputer User 


Lemmons. 


The Fill Forms System, CP/M Programs to Cut 


Down an Paperwork 


Base 2 Printer 


Lowercase Descenders for the Epson MX-70 
Text Editing with Compuview's 
BYTE Ponter Directory 

Four Implementations of Pascal 


Microsolt's BASIC Cormier for the TRS-BO 
LDOOS—Disk pia p y ESSA for the TRS-BO 


COBOL for the TRS-8 


Roch 
Jeffries 
Piggott 
Thompson 
Feige! 
Woteki, 
Sand 

kelly 
Daneliuk 
Archer 


EDIT 


Odels {ill 


Jahn Bell Engineering’s Apple II Parallel 


interface Board 
The Compu 


tet Toolbox 


Rhodes 
Bernstein 


Skip Sequential A New File Soucture for 


Microcomputers 
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Purdum 


FOR SALE: Interac computer—not used, soif un the package 
With 16 K RAM, 2 K ROM, cassette. 1500 bps, eight colon, 
and sound, $264 Witte for more details Seve Buhk. 109 Eas 
Kentucky Ave., Detand, FL 32720. 


FOR SALE: Centoncs 730 poner. same as Racio Shack 
Liniepreonter tt, Neve, ony teued Fue Gocumernianon Extra nb 
bom $600 UPS COO. D. Dwytey 51? Liberty i, Paesville 
CH 44077, (216) 394-4759 


FOR SALE: 55M CB1A 8080 S 1 00 procesuw board wan à k 
RAM, 2 K video monito i ROM, and paratei VO port. 
Aswemoled amd Ieued. Vitualy unuved 5125 Cig Chine, 40 
Cregnion St Camondge. MA 02140, (617) 561-3966 


FOR SALE: Linea programming package fo; Hewett 
Packard 9825 compute: Comper package consiung ol 
Manual and three cannages w ander Ofhiinaliy cos 5450 and 
uud only a caupe of times Wi sen for 5125 cx exchange for 
HESS software Pacs ( gon t have Wi ako convoer HP.85 
ROMs CJ. Kanak. POB 28206. Tempe AZ 85282 [607] 
95B-5547 


FOR SALE: Appie H anti 64. K Pasa language system. two 
dk Gives software, and omer accesyonets $2000. Zerun 219 
temna 5600. peau H-14 pnnter. asyembied. $500 AR terns 
4 good werlung order. Thomas McDonnel. 1738 Orchard Cy. 
Canton. MI 48188, (313) 326-3047 weekends of after h pm 
weekdays. 


FOR SALE: Texas instruments T745 Like new Under tary 
SMW moaenenance by YI Muy sell. Asong 5 1000 or beg offer 
DP Ag, 25/02 Fnar Lane, Southheid, MI 48034 


FOR SALE: TEC V-300 danywneel pime Brand mew 
Edwecvonal pointing at 25 cpyI36 pnnir potona wee Pro 
pomanal spacing. Wench horzontal and TAGi vertical 
Centronics parade atierface Lied a: $1595, wii sell for 51000 
FOS E.G. Latiwop, 610 Rush Coun. Crucp, CA 95926. (Flot 
343-7098 


FOR SALE OR SW AP: TR80 4 K Coor Comunaer nas 
ol Joysikks, and tree cartndges of games. Wilt send nfiugnal 
canon via UPS, 5375 or wil suvap lor a Model ( miredish dnve 
Jack Liskey. 350 Mae Rd. Gen Burme. MD 21081 


Clarcia Wins BOMB 
by Remote Control 

Steve Ciarcia's project on using 
your computer for remote control 
earned him first place in the | 
December BOMB contest. Now if 
we could only send him the $100 
cash prize by remote control. 
Senior editor Gregg Williams took 
second place with his photo essay, 
"The Coinless Arcade." Though 
Gregg is a gamesman, he's not a 
gambler and when playing video 
games he can't afford ro lose | 
because as a staff member he is in- 
eligible for che second-place 550 
prize. Third place went ro William 
Barden Jr.’s "Color Computer from 
A to D. Make Your Color Com- 
puter ‘See’ and ‘Feel’ Better," the 
first installment in a senes devoted 
to Radio Shack's TRS-80 Model I, 
Model Ill, and Color Computer. 
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471th STREET PHOTO 3^1 

AST RESEARCH 176 

AB COMPUTERS 487 

ABM PRODUCTS 366 

AGE COMP PAGO 492 
ACKERMAN DIGITAL SYS 235 
ACTION COMPUTER 73 

ADV. COMP PROD. 624, 525 i 
ADV MICRO DIGITAL CORP. 193 
ADVENT PRODUCTS 132 

ALF PRODUCTS, INC. 412 

ALL ELECTRONICS DORP 435 
ALMAL' TRACING CORP. 499 
ALPHA BYTE COMP.PROD. 38, 35 
ALPHA BYTE COMP.PAOD. 179 
ALPHA QUEUE SYS 504 

ALPS 457 

ALSPA COMP SYS. 217 

ALTOS COMF.SYS 135, 137 
AMDEN CORP B1 

AMEA SOUARE COMP. 124. 125 
ANADEX 190 

ANADEX 191 

ANCRONA 311 

ANDERSON JACOBSON 322 
ANDERSON JACOBSON 419 

ANN ARBOR TERMINALS 18) 
ANSWEA CORP 96 

APPARAT INC. 235 

APPLE COMPUTER INC 84, 85 
APPLICATIONS GROUP, THE 504 
APPLIED ANALYTICS 420 

ARBA 463 

ARTIFICIAL INT'L.AESRCH 496 
ASAP COMP.PROO.INC 276, 277 
ASAP COMP.PROD.INC. 353 
ASHTON-TATE 301 

ASPEN SFTW CO. &0 

ATARI 201 

ATLANTIC CABINET CORP 504 
AUTOCONTROL INC 180 
AUTOMATEO EQUPMNT 169 
AVOCET 422 

AXIOM CORP 313 

B&B ELECTR 502 

BB! MAIL ORDER 405 

BASF SYSTEMS 355 

BAY TECHNICAL ASSOC. 415 
BELL.jOHN ENGR. 489 

BETA COMP DEVICES 10? 
BISON PRODUCTS 432 

ALAT RESRCH & DEVELP. 432 
BMC INTERNATIONAL 75 
BOTTOM LINE,THE 500 
BOWER-STEVW ART 690 
BRIDGE COMPUTER 246 
BUCKEYE STAMPING OO 429 
AUSINESS OPERATING SYS 239 
BW TECHNOLOGY ING. 32 
BYTE BOOKS 91 

BYTE BOOKS 278 

BYTE BOOKS 287 

BYTE BOOKS 411 

BYTE BDOKS 413 

BYTE BACK ISSUE 453 

BYTE SUBSCRIBER 472 
BYTE WATS 66, 423 

BYTEK COMP SYS 457 

C. ITOH ELECTR.INC. 349 
CALIGO SYSTEMS 310 
CALOISK 405 

DALIF DATA CORP 498 
CALIF DIGITAL 515 

CALIF DIGITAL 515, 5*7 
CALIF MICRO COME 451 
CAMBRIDGE DEVEL LABS 435 
CAWTHON SCIENTFE GRP 1?8 
CDR SYSTEMS 494 
CENTRONICS 198 
CHECK.MATE 494 
CHEGK-MATE 500 

CHECKS. TO-GO 200 

CHIPS & DALE 490 

CHRISLIN INDUSTRIES 327 
CMC.INT'L 115 

CMCGJNT'L. 171 

CMG INT'L. 381 

COLUMBIA DATA PAOD. 357 
COLUMBIA MICRO SYS 405 
COMMODORE BUSAN .MACH. 97 
COMMUNICATION CABLE 498 
COMMUNICATIONS ELECTR, 485 
COMP TRANSCEIVER 378 


Inquiry No. 


Page No. 


COMPULINK CORF 35 
COMPUMART 120, 121 
COMPUPRO/GOD&OUT ?B, 79 
COMPUSERVE 464 
COMPUSYSTEMS 502 
COMPUTER COMPONENTS 453 
COMPUTER DISC.OF AM. 424 
COMPUTER EXCHANGE 297 
COMPUTER FURN.4 AOCSS. 426 
COMPUTER MAIL ORDER 212, 213 
COMPUTER PLUS 490 
COMPUTER PROFESSNAL 298, 289 
COMPUTER RESOURCES 447 
COMP SHOPPING CNTR 298 208 
COMPUTER SPCLTIES. 273 
COMPUTER TOOLBOX 405 
COMPUTER WRHSE. 131 
COMPUTERS ETC. 94 
COMPUTERS ETC. 282 
COMPUTERS ETC. 459 
COMPUTERS WHOLESALE 140 
COMPUTERTIME INC, 490 
COMPUTERWARE 417 
COMPUTERWORLD INT'L 431 
COMPUTEX CORP Bü 
COMPUVIEW PROD.INC. &6 
COMPUVIEW PROD INC. 67 
CONCORD COMP.PROD, 421 
CONCURRENT CORP 464 
CONSUMER COMP 387 
CONSUMER COMP. 491 
CONTEXT MANGMNT SYS 23 
COTTON ABSOC. 802 

CPU SHOP, THE 493 
CROMEMCO CV h 

CHOMEMCO 1 

CROMEMCO 2 

CUESTA SYSTEMS 4902 
CYBERNETICS INC 187 

D & W DIGITAL 170 

DATA ROYAL INC 187 
DATA ED 18 

DATA-AX INC 365 

DATA- TYPE ING 37 

DATAFACE 98 

DATASOUTH COMP.CORP 77 
DATASOUTH COMP.CORP. 418 
DEALIN' ELECTR 304 

oi -MANNNUEDEM CHK.PANTRS. 
1 


DELPHIC SYSTEMS 234 

DELTA PRODUCTS 250, 251 

DIABLO SYS INC 343 

DIGITAL EOUIPMNT CORP. 30? 

DIGITAL GRAPHIC SYS 150 

DIGITAL MARKETING 6 

DIGITAL RESEARCH 24, 25 

DIGITAL RESEARCH 280, 281 

DISCOUNT SOFTWARE 398 
MA 313 


D 
DREAM ELECTRONICS 498 
DUAL SYS CONTROL CORP. 32 
DUAL SYS.CONTROL CORP 34 
DUAL SYS.CONTROL CORP 36 
DQUPRE ENTERPR 417 
OYMARC IND 415 

OYNABYTE BUSN.COMP 70 


. 285 
CO a SYSTEMS 324 
EDMUNDO SCIENTIF IC CO 447 
EDUCATIONAL MICROCOMP 504 
ELECTROLABS 488 
ELECTRONIC GONTROL 423 
ELECTRONIC SPCLISTS 446 
ELECTRONIC SYS.FURH 247 
ELLIS COMPUTING 10 
EMPIRICAL RESRCH GAP 485 
EMULOG 208 
ENERCOMP 490 
EPIC COMPUTER CORP 130 
EPIC COMPUTER CORP 42? 
EPSON AMERICA 194, 195 
ESSEX PUBLISHING 435 
EXPOTEK 64 
FANTASTIC SIMULATIONS 498 
FORD MOTOR GO. 359 
FORETHOUGHT PRODUCTS 446 
FOX & GELLER ASSOC 494 


FUTRA CO 20 


200 
| 


Inquiry No. 
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GENERAL ELECTRIC CO 111 
GENSTAH RENTAL ELECTRA 128 
GILTRONIZ ING. 494 
GILTRONIX. INC. 454 

GNOSIS 328 

GNT AUTOMATIC INC 412 
H&E COMPUTRONICS 315 
H&E QOMPUTRONICS 31? 
HANLEY ENGNAING 495 
HAYDEN BOOK CO INC 3953 
HATES MICROCOMP.PROD. 127 
HAZELTINE CORP 163 
HEATH COMPANY 247 
HEWLETT-PACKARD 57 
HEWLETT-PACKARD 207 
HOUSTON INSTRUMENTS 58 
HOUSTON INSTRUMENTS 59 
HUNTINGTON COMPUTING 341 
HYPERTEK, INC 72 

IBM 103 

ILLINOIS COMP.PROD. 502 
IMAGE TECH INC 492 
IMPRINT SOFTWARE 388 

IMS INTERNATIONAL 241 
INDUSTRIAL RESOURCES 445 
INFOSOFT COMP.SYS. 492 
INT'L. MICRO SYS. 211 
INTEGRAL DATA SYS 104, 105 
INTEGRAND 424 

INTEL CORP 184, 185 
INTERACTIVE MICROWRE 428 
INTERMEDIA SYSTEMS 7B 
IMTERTEC DATA SYS. 119 
INTROL CORP 496 

IOTC 502 

IPEX INT'L. 352 

ITHACA INTERSYSTEMS 8 
ITHACA INTERSYSTEMS 9 
JADE COMP.PROD. 512, 5153 
JADE COMP.PROD. 514 
JAMECO ELECTA, 522, 523 
JDR MICRODEVICES £20, 521 
JIM-PAK 49? 

KADAK PHODUCTS 339 
KENGORE CORP. 430 

KERN PUBLISHING 222 
KIRBY ENG. ASSOC 496 
KIT-80 INC 455 

KIT-8D ING 498 

KRAMER STS INT'L. 445 
LABORATORY MICROSYS 504 
LEADING EOGE PROD lli 
LEXICON CORB 89 

LIFEBDAT ASSOC, 159 

LUX ENTERPRISES INC 331 
LWW RESEARCH 231 
LOGICAL DEVICES $02 
LOMAS DATA PRODUCTS 381 
LYBEN COMP.SYS. 490 
LYBEN COMP. SYS. 496 
MACAROTECH INTL. 223 
MACROTHONIGS 492 
MAGNOLIA MICROSYS. 494 
MARK OF THE UNICORN 237 
MARYMAC INDUSTRIES 26) 
MAXELL DATA PRODUCTS 183 
MAXTEK 4: 

MCGRAW-HILL BOOKSTORE 210 
MCGRAW-HILL MAG. 123 
MCGRAW-HILL RESEARCH 409 
MCMILLAN BOOK CLUBS 337 
MEADE‘S DATA SYS. 402 
MEDIA DISTRIBUTING 444 
MEDIAMIX 1982 

MEMORY MERCHANT 225 
META COMPANIES,THE 27 
METAVAN INC 5060 

MFJ ENTERPRISES INC 148 
MICRO AGE COMP.STORE 113 
MICRO BUSINESS WORLO 147 
MICHO BUSN ASSOC 352 
MICRO DATA BASE SYS 325 
MICAG DATA-TEK 450 

MICRO EXCHANGE THE 336 
MICRO FOCUS 133 

MICRO MAGAZINE 395 

MICRO MANAGEMENT SYS 429 
MICRO MFG SYS. 444 

MICRO MINT 2307 

MICRO PRINTER MRKTG 101 
MICRO PRO INTL 285 

MICRO SCI &1 

MICRO TERM 157 


To get further information on the products advertising in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list, Add an !B-cent stamp to the card, then drop it in the mail, Not only do you gain information, but 


Our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional! service by the publisher, who assumes na liability for 
errors or omissions, *Correspond directly with company. 
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MICRO WORKS. THE 425 


250 MICRO-SPOT ELECTA 480 
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MICRODYNAMICS 482 

At eae ee hy 159 

MICROM 

MICROSETTE INC. 498 
MICROSOFT (CPD) 323 
MICROTA 460 

MICROTECH EXPORTS 443 
etsi s INC 353 

MIKOS 

MILLER | MICROCOMP SERV 228 
MILWAUKEE COMP INC 329 
MIN MICROCOMP SFTW 362 
MINI COMP.SUPPLIERS 110 
Milt MICRO MART 104, 490 
MOORE BUSN. FORMS 459 
MORGAN PRODUCTS 427 
MORROW DESIGNS 143 
MOUNTAIN COMPUTER 19 
MOUNTAIN VIEW PRESS 303 
MSD 443 

MTI,IINC, 471 

MULTI BUSN COMPING 174 
NASHUA CORP 472 
NCCIAFIPS 397 

NCL DATA INC 424 

NEBS 318 

NEC HOME ELECTA USA 135 
NEECO 305 

NET PROFIT COMP 182 
NETRONICS 252. 253 
NETWORK CONSULTING CORP 498 
NEW GENERATION SYS. 463 
NORTH STAR COMP. 244, 245 
NORTHROP 295 

NRI SCHOOLS ELECTA Dv. 433 
OASIS SYSTEMS 22 

OLYMPIG SALES 417 
OMIKRON 3121 

OMNI RESOURCES 383 
ORANGE MICRO 220, 221 
ORANGE MICRO 227 

ORYX SOFTWARE 976 

DRYX SOFTWARE 470 
OSBORNE COMPUTERS 31 
OSBORNEIMCGRAW-HILL 116 
OSBORNEIMCGRAW-HILL 117? 
OSBORNE/MCGRAW-HILL 1*8 
OSBORNEIMCGRAW-HILL 208 
OSM COMPUTER 151 

OWENS ASSOC. 268, 269 
PAGE 434 

PACIFIC COMP SAK 216 
PACIFIC EXCHANGES 440 
PACIFIC EXCHANGES 490 
PACIFIC EXCHANGES 484 
PACIFIC EXCHANGES 498 
PACIFIC EXCHANGES 502 
PACIFIC EXCHANGES 504 
PALOMAR COMP EQUIP 501 
PAN AMERICAN ELEC INC. 328 
PCD SYSTEMS INC. 243 
PERCOM DATA 7 

PERCDM DATA 167 

PERCOM DATA 167 

PERCOM DATA 167 
PERISOFT INC. 388 
PERSONAL COMFP.OWNERS 430 
PERSONAL COMP. SYS 458 
PERSONAL S/W— VISICORP 88 
PHASE ONE S'YS.IMC 367 
PICKLES & TROUT 421 

PMK. ASSOCIATES R? 
POPULAR COMPUTING 257 
FOTOMAC MICRO-MAGIC 431 
PRACTICAL PERIPH 15 
PRIORITY ONE 508, 507 
PRIORITY ONE 50A, 508 
PRIORITY ONE 510, 811 
PROGRAMS UNLTD. 500 
PROTECTO ENTERPR. 499 
PURCHASING AGENT.THE 27U 
PURCHASING AGENT THE 4273 
QUADRAM CORP 267 
QUALITY COMP.PARTS 492 
QUALITY COMPUTER 399 
QUALITY SOFTWARE 173 
QUASAR DATA PROD (NC. 389 
QUEST ELECTR. 503 

DUME CORP, 17 

A.C ELECTRONICS 224 

A.R SOFTWARE 154 

RACET COMPUTERS 370 
RACET COMPUTERS 370 
RADGO SALES 474 

RADIO SHACK CIV 

RANA SYSTEMS 12, 13 

RS Meta HOUSE 408 


RCA 1 

RCA SOLID STATE 62, 63 
ACE 415 

5 C DIGITAL 226 

S100 INC 425 


S.P C. TECH.INC. 160 
SANDHU MACHINE DESN. 319 
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Inquiry No. Paga No. inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
344 SANTA CRUZ SFTW.SERV. 236 428 STATIC MEMORY 379 " TENLEY DESIGN 498 * VOTRAX 33D 
345 SANYO COMMUNICATIONS 95 381 STRAWBERRY TREE COMP. 110 383 TERRAPIN INC. 283 * VR DATA 345 
346 SATURN SYSTEMS INC, 492 Se STREET ELECTR CORP 373 384 TEXAS COMP SYS. 203 440 VYNET CORP. 405 
347 SCION CORP 5 * SUBARU OF AMERICA 291 * TINNEY,RBT.GRAPHICS 455 405 WALKER, WILLIAM 494 
348 SCITRONICS 332 363 SUBLOGIC 306 385 TNW CORP. 425 406 WARN ELECTRONICS 352 
* SCOTTSDALE SYSTEMS 202 M4 SUNNY INT'L. 468 388 TRANSNET CORP. 434 407 WASHINGTON COMP. SERY. 505 
349 SCA ELECTR. 504 365 SUPERSOFT 99 38? TRAXX COMP.CORP. 215 408 WESPER MICRO SYSTEMS 168 
350 SEATTLE COMP PRODS 155 366 SUPERSOFT 203 " TRISTAR DATA SYS, 122 409 WESPER MICRO SYSTEMS 169 
430 SIERRA DATA SCIENCES 335 367 SUPERSOFT 314 469 U.S. MICRO SALES 518, 519 * WESTICO INC. 165 
351 SILICON VALLEY SYS.INC. 465 368 SYBEX 263 390 US. ROBOTICS 360 410 WESTICO INC. 456 
* SINCLAIR 92, 93 369 SYSTEM 300 500 392 UNISOURCE ELECTR.NC 274 411 WESTWARE 145 
352 SLUDER 500 370 SYSTEMED 500 439 UNITED CONTROLS 405 * WHITESMITHS LTD 141 
353 SOFTECH MICROSYS 401 371 SYSTEMS GROUP, THE 29 * UNITED SFTW.OF AMER. 109 * WICAT SYSTEMS 71 
454 SOFTWARE CONSLTG.SERV. 496 372 SYSTEMS GROUP, THE 29 383 VECTOR ELECTR. 410 412 WIGGLESWORTH.C.J. 408 
355 SOFTWARE DISTR. 371 373 SYSTEMS PLUS INC. 403 394 VECTOR ELECTR. 410 413 WILD FIRE PUBLISHING 280 
34 SOFTWARE HOWS 271 374 TAB BOOKS 385 385 VECTOR ELECTRA, 410 414 WILD HARE COMP.SYS 219 
* SOLIO STATE SALES 439 375 TALL TREE SYSTEMS 504 396 VECTOR ELECTA. 410 415 WINCHENDON GRP,THE 496 
358 SORRENTO VALLEY ASSOC 439 376 TARBELL ELECTR. 377 397 VECTOR ELECTR. 410 417 WINTER CORP, 494 
* SOURCE EDP 346 * TECHNICAL SYS CONS 129 398 VECTOR ELECTR. 410 340 WINTERHALTER & ASSOC. 160 
* SQURCE EDP 247 377 TECMAR INC 83 389 VECTOR ELECTR. 410 419 XAVAX CORP. 196 
* SOURCE TELECOMM.CORP, 375 378 TECMAR INC 275 400 VECTOR GRAPHICS 175 431 YORK-10 502 
441 SOUTHERN COMP SYS 405 ` TEKTRONIC 364 401 VERBATIM CORP 255 420 ZETA PRODUCTS 500 
387 SSM MICRO COMP PROD 11 379 TELECON SYSTEMS 500 432 VICTOR DATA PROD. 365 421 ZILOG COMP SYS. 402 
358 STANDARD MICROSYS.INC, 390 380 TELEVIDEO INC 65 402 VIDEX 21 422 ZOBEX 151 
369 STANDARD SFTW.CORP. 394 381 TELEVIDEO (NG 152, 153 403 VISIBLE COMP.SUPPLY 354 
380 STATCOM CORP, 33 382 TERMINALS TERRIFIC 164 404 VISTA COMPUTER CO 177 


"Correspond directly with company. 


National Advertising Sales Representatives: 


Northwest (415) 964-0706 

AK, HI, WA, OR, ID, MT, WY, 
Northern California, Nevada Except 
Las Vegas, Western Canada 


Northeast [617] 444-3946 

ME, NH, VT, MA, CT, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 
Eastern Canada 


Southeast (305| 628-3525 
NC, SC, GA, FL, AL, MS, TN, KY 


Hajar Assoclates 
Diplomate Bldg. 

5400 Diplomate Circle 
Sulte 272 

Orlando, FL 32810 


Hajar Assoclates 
1000 Elwell Ct. 
Sulte 124 

Palo Alto, CA 94303 


Hajar Associates 
280 Hiliside Ave. 
Needham Helghts, MA 02194 


Mid Atlantic {201} 741-7744 
NY, NYC, NJ, PA 


Midwest [312] 966-0160 
MN, WI, MI, IA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 


Hajar Associates 

5225 Old Orchard Rd. 
Sulte 50 

Skokle, IL 60076 


Southwest (714| 540-3554 
UT, CO, AZ, NM, Las Vegas, 
Southern California 


Hajar Associates 
321 Broad St. 
Red Bank, NJ 07701 


Hajar Associates 

3303 Harbor Blvd. 
Suite H-4A 

Costa Mesa, CA 92626 


European Advertising Sales Representatives: Michael Sales 


17 rue Georges Bizet 


Simon Smith F 75116 Paris, France 


34 Dover St. 
London WIX 3RA 
England 


Hans Csokor 
Publimedia 

Velthgasse 6/3 

A-1037 Vienna, Austria 


A, Fablo Guarnler! 
Via Bracchin! 1 
20123 Milan, italy 
Andrew Karnig 

Andrew Karnig & Associates 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 


Fritz Krusebecker 
Liebigstrasse 27c 

D-6000 Frankfurt/Main 1 
West Germany 


Mrs. Gurit Gepner 
115 Yosephtai St. 
Bat Yam, israel 


+ 
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Elephant™ floppies. sofi sector. And they sell at some of the lowest 
They're guaranteed to meet or beat every indus- prices in the business. 
try standard for quality. They come standard with Elephant Flexible Disks. 
reinforced hub rings at no extra cost. They come They're heavy duty. They work for peanuts. 
in every popular 544"model, in both hard and They never farget. Get yourself a trunkful. 
| f] marae A pow) | re Wwnr 
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Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 


Circle 212 on ingulry card. 
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Professional Applications Management Assistant 


Lo. XM c ey 


Get More Than 
Just a Computer! 
Get Radio Shack's 
TRS-80 Model IT ° 
Multi -Purpose 
Workstation. ` 


ue — €— 
| — — 


Bi-Sync Communicatic 
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Program Development 
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| Tell me morel Send me a free TRS-80 Computer Catalog. 
Radio Shack, Dept. 82-A-128 
1300 One Tandy Center, Fort Worth, Texas 76102 
| 
| 


